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FIRST LORD or THE ADMIRALTY, AND PRESIDENT 
or THE HONOURABLE BOARD or LONGITUDE, 
23 Ke. e. ae eee eee 250 


My Leb, | 


IN Mtg this: ſhane no to In 
Lordſhip, I have an opportunity of pub- 
tude for your Lord{hip's very polite and con- 
deſcending attention to me ever ſince I have 
had the honour of being recommended to 
your Lordſhip's notice by our very worthy 
| Governor of Jamaica, General Adam Wil- 


— 


liamſon. in 


2 


I think myſelf peculiarly happy in having 
had the good fortune to bring forward this 
improvement in navigation under the auſ- 
pices and protection of your Lordſhip, and 
the worthy Admirals Aﬀeck and Gardner, 
Lords Commiſſioners of His Majeſty's 
Board of Admiralty, who, at a time when it 
might have been thought that more weighty 
conſiderations would have occupied the 
wa. whole 
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whole of their attention, did not neglett to 
encouragę, a1 by ing into uſe, what was 
thought would of advantage to His 
1 Navy. 


: 'T cannot but acknowledge che many obli- 
mien am under to Admiral Macbride, for 
his parti ular ind dneſs. and attention to me 
while on, board of His Majeſty's ſhip the In- 
vincible, for the purpoſe of trying the utility 
of my Compaſſes, «omg to the directions 
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"HEN I left Jamaica Hee the . purpoſe of lay 
ing my meridiona 


and azimuch com- 
0G; T2090 s . none 
paſs, and improvements upon compaſſes in genes 


tal, before the Board of 1g 1 Had 10 fl 
tention of publiſhing this treat iſe Put Finding 
that the errors in the conſtructiom of the needles'of 
the preſent compaſſes, and my improvements, could 
not be well explained, without entering at ſome 
length into what I think the principles of mag- 
netiſm; the. firſt thing that ſtruck my attention was, 
that although the compaſſes-uſed at ſea, wert all 

_ adjuſted by the inſtrument- makers, before the ſhips 
| proceeded upon their Wyages, yet in a very ſhor 
time they all differ from each other. 

In endeavouring to explain the cauſe of this 
change of the magnetic, polarity in the needles, 
and my improvements, and the principles upon 
which I have calculated my tables of variation, 
I have been led in a fort of retrograde progreſ- 
ſion, from ſimple facts, into the following theory. 

Cafes I. and II. are moſtly compoſed of proba- 
ble conjecture; and although I have ventured to 
give my opinion, and the reafons upon Whieh ir 
is founded, yet it is with the greateſt diffidence, as : 
It is upon a matter that has baffled the ſtudy and 
reſearches of the greateſt philoſophers. How far 
1 may have ſucceeded in attempting to explain 


what 
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what magnetiſm is, time, and the impreſſion and 
conviction, that this, theory may make upon the 
mind of the reader, will beſt determine. 

Caſe III. is founded upon what I conceive to 
be facts. The firſt is, That the earth, or any 
other moving body, cannot give a motion greater, 
nor even equal to what it is itſelf poſſeſſed of ; 
therefore the, magnetic” pales nor. being perma- 
nently ſtationary, muſt recede from the eaſt to- 
wards the weſt. But to put the matter beyond all 


diſpute, the lines of no variation are traced from 


the earlieſt obſervations, to the preſent time; and 
it appears, that the line of no variation, with caſt 
variation on the weſt fide of it, and weſt varia- 
tion on the eaſt fide, when firft taken notice of in 
the year 1638, was conſiderably to the eaſtw ard of 
London and Paris,“ and was not at London until 
the year 1657, and at this rime is to be found 
croſſing the Atlantic ocean in an oblique direction 
from the ſouth: eaſt towards the north weſt. The 
other line of no variation being but little taken 
notice of, in the earlieſt obſervations, cannot be 
ſo eaſily and accurately traced ſo far back; but 
there can be no doubt but that it has always kept | 
nearly the fame proportionate diftance from the 
other, that it ĩs at preſent. One thing is certain, 
that it is not the line of no variation that was at 


London in the year 1657, becauſe it has weſt va- 


riation upon the weſt ſide of it, and eaſt variation 
on thecafſt fide; from which I have inferred, thag 
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9 See Cafe 111. and the Appendix, 
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towards the weſt, although. not, with, any rann 
larity. 1418100 

Caſe IV. treats of the effec. of thei ene 
polarity of the needle of the compaſs with reſpect 
to the variation, or it's declination from the true 

meridian, and explains the cauſe of the variation 
changing, or increaſing and decreaſing more in one 
number of years, than in another of the ſame 
quantity of time; and alſo why the variation 
changes, or increaſes and decreaſes more in one 
number of degrecs « of longitude, than in another 
of the ſame quantity of degrees; and the cauſe of 
the variation changing from caſt to weſt, and from 
welt to eaſt, in the different latitudes and longi- 
tudes; with the principles upon which the * of 
variation are calculated. 

Caſe v. relates to the dip of the needle, which 
may be made of great uſe in navigation with re- 
ſped to finding the longitude, becauſe in the lon- 
gitudes where the variation changes: the leaft, the 
dip of the needle changes the moſt ;/ fo that in all 


latitudes and longitudes, where the variation does 


not increaſe. or decreaſe upwards of twenty-five 
minutes in a degree of . longitude; the dip does. So 
that with my meridional or azimuth | compals, © 
(the conſtruction of which is deſcribed in this Caſe) + 

and a Gipping needle ſuch as I have + now made, 

the longitude may be found without any error ot 
conſequence ; and as there is no calculaton ne- 

ceſſary, in finding the longitude by this method 
no miſtakes can happen, > as frequently occur 
in 9 » Which are liable 
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© ep altogether, or to go teri} t. in propor- 
tion to the change of the atmoſphere, and from 
the inaccuracy of the obſervers in taking their al- 
titudes and diſtances, and in taking out the num- 
bers from tables, which they in general TROY lit- 
ile more of than the name. 
The tables of the variation of the compaſs 
for the northern Atlantic ocean, are already cal- 
culated and | publiſhed | with this treatiſe; alſo a 
very general collection of obſervations of the vari- 
ation and dip of the needle, which have been made 
by all the moſt eminent circumnavigators of all 
countries, which in general demonſtrate the truth 
of this theory. 


My compaſſes have already 9 a; on 
board of His Majeſty's ſhips, by order of my 
Lords Commiſſioners of His Majeſty's Board of 
Admiralty, and reports of their utility have been 
returned to the Hon. Philip Stephens, Eſq. copies 
of which are inſerted in the Appendix. In the 
report of Mr. M. Downie, maſter of His Majeſty's 
| ſhip Glory, are ſome very pertinent and uſeful re- 
marks, which were made by the particular direc- 
tion of Admiral Murray. 


The firſt part of the Appendix contains a few 
curſory remarks upon the whole, with ſome hints 
to ſhip-builders and navigators reſpecting the 

keeping of the compaſs on board of ſhips at a pro- 

ESTI per 


per diſtance from iron. Tze laſt! part contains a 
few hints relative to the ſurveying of lands, and 
fixing the boundaries of. . nen 
in our colonie. it 

As this treatiſe is not nit Fn Fol i 
but for thoſe of my own- profeſſion, it is therefore 
diveſted of the tinſel and technical terms of the 
profeſſional philoſopher, that it may be the more 
_ eaſily underſtood by the moſt uncultivated capa» 
City ; and in order to render the whole more ge- 
nerally uſeful i in navigation, I have ſpared neither 
N time, nor attention. inn lem 311 Is vd 
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TREAT ISE. 


ON 


MAGNETISM 


CASE I. 
Con 1 whe Magnetiſm 18. 


S no theory has as yet been eſtabliſhed, or 


vades this globe, or perhaps the whole uni- 
verſe. / 


magnetiſm, or magnetic matter, as well as of air, 
water, and fire, there can be but little doubt. 
Theſe fluids have all a very great affinity to each 


as particularly the electric and magnetic. 
B 1 The 


has proved to a conviction, what magne- 
tiſm is, it will be no preſumption to hazard a 
conjetture, that it is a fluid element which per- 


= 


That our atmoſphere is in part compoſed of 


* 
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The electric fluid being of two qualities, VIZ, p- 
ſitive, and negative; ſo is magnetiſm of two qua- 
lities, poſitive and negative, or north and ſouth 
polarities. 

Qualities of the ſame name in electricity repel 
each other; and of different, attract. In magne- 
tiſm it is the ſame; poles of the fame name repeł 
each other, but of different names, they attract 
_ each other. gs 

Poſitive and negative electricity cannot be pro- 
duced ſeparately. In magnetiſm, one polarity | 
cannot be produced without the other. 

That there is a magnetic fluid in our atmoſphere, 
which has a very great, affinity wich the electric 
fluid, can hardly be doubted from the n 
circumſtance. 

In the Iſland of Jamaica, in the monk of 5 Sep- 
tember, 1792, one end of my houſe was ſhatter- 
ed to pieces by lightning, which kitled one young 
woman, and very much hurt another in a part of 
the houſe that had received but very little damage. 
A girl who at that time had ſtood clofe to the one 
that was killed, (but was not in the leaſt hurt,} 
took out her needles ſoon aſter; to aſſiſt in mak- 
ng a dreſs for the one that was dead; the needles 
ſtuck all together in her hand ſo ſtrongly, that the 
took the points of her ſciſſars to ſeparate them; and 
ſo powerfully were they and the ſciſſars magnetic, 
that part of the needles ſtuck to them in different 
directions, and * lifted up the remainder like a 


thread, 
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thread, each needle hanging by the end of another. 
This phenomenon happening within my own know- 
| ledge, leads nie to infer, that although the mag- 
netic fluid may be inactive in the atmoſphere at 
ſome diſtance from the earth, yet it may be ſo de- 
compoſed, and put in motion by the concuſſion of 
the electric matter in the clouds, that an accumu- 
lated body of each of theſe fluids (their affinity 
being ſo very near to each other) do in general de- 
ſcend together, to their common recipient, the 


earth. | : 
This will alſo account why 1ron 1s the beſt con- | 


ductor for ſaving buildings, &c. from the effects of 
lightning; for if the electric matter, or ball of 
fire, which is in motion, be within the ſphere of 
the magnetic attraction, it will be drawn by the 
vortex of the magnetic fluid to the iron, and di 
charged into the earth. 

If the magnetic power was not a fluid, or an 

atmoſpheric element, but an inherent principle in 
the earth; every particle of it, that is poſſeſſed of 
iron, would be poſſeſſed of that permanent quali- 
ty, and their poles would be unalterable. 

But this is not the caſe. The poles of the beſt 
magnets are very cafily changed; and all iron, 
which has not been charged with the magnetic 
power from a magnet, (either natural or artifi- 
cial) changes it's poles as often as it's poſition is 
reverſed ; for if a bar of iron be held horizontal 


, with it's ends pointing north and ſouth, upon the 
5 Z | D 3: 1 
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bar be reverſed, the ends of it will immediately 
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have no polarity. 


12 A TREATISE ON MAGNETISM. 


magnetic equator, or at equal diſtance from the 
magnetic poles, it will be poſſeſſed of the fame 
quality that the magnetic needle is poſſeſſed of; 
but if it's poſition is reverſed, it's polarity will be 
changed; and whatever end of it is placed to the 
north, will be poſſeſſed of the ſame ſort of pola- 
rity, with the north end of the magnetic needle. ' 

This phenomenon holds good in all parts of the 
world; for at any part of the globe, if a bar of 
iron be held in the poſition of the dipping needle; 
it will be poſſeſſed. of ſimilar qualities; and if the 


change their polarities. 
The magnetic poles of our globe are alſo 


perpetuall) changing their places, ſo that there 
can be no reaſon whatever to found a ſuppoſition, 
that magnetiſm is an innate quality in the earth, 


but the reverſe, namely, that it is an external 


principle acting upon it. 


As, where we have no evident facts to Fachs 
from, we muſt infer from analogy; therefore, if 
magnetiſm was an internal quality in the earth, the 
magnetic needle, in all parts of the world, would 
have the ſame quantity of dip, and point towards 


the center of the earth, or ſtand in a perpendicu- 


lar direction, the lower end of it being poſſeſſed of 
attractive magnetiſm, and the upper of repulſive; 
and if brought to an horizontal poſition, would 


{ 


But if we ſuppoſe that magnetiſm i is an atmo- 
[PREFe 
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ſpheric principle, and that one of the ſorts of it is 
attracted by the northern hemiſphere, and the 
other by the ſouthern hemiſphere ; or, which is a 
fact, that that ſort of magnetiſm, which is the 

attractive in one hemiſphere, is the repulſive in the 
other, as is repreſented in fg.” 1, pl. 1, which 
agrees exactly with the experiment of the magne- 
tic ball, and filings of iron or ſteel, we have then 
this experiment to ſupport this ſuppoſition. 

Suppoſe pl. 1, jig. 2, to be a globe with a mag- 
netic bar repreſenting it's poles. If a magnetic 
needle be applied to any part of the ſurface of the 
globe, it will by no means point out the dip of 
the needle, ſuch as is found by actual obſervations 
at different parts of the world; but ſuch as is 
marked upon the outſide circle, 22, 41, #5, &c. 
&c. which is in ſome degree a proof that magne- 
tiſm is not an innate quality in the earth. 

But if we take a magnetic bar, and move a mag- 
netic needle on a parallel with it, until we come 
to the points where the needle will ſtand perpen- 
dicular to the bar; then mark theſe points, as in 
pl. 1, fig. 3, at N. and S. and draw the circle, 
whoſe diameter is equal to the diſtance contained 
between theſe points; divide it into degrees, and 
deſcribe parallels of latitude to theſe degrees. 
If the magnetic needle be moved from the equa- 
tor, upon a line parallel to the magnetic bar, at 
each of theſe parallels of latitude, it will point out 
4 dip of the needle, which will be found to agree 
tolerably 


4 
: 
1 
| 
${. | 
] 
4'1' 4 
| 
5 N 
4 ? 
45 ; 
4 


IX" — 


—— 2 
ors = N 


K&S 
——ů—— 


which I am led to conjecture, that the magnetic 


magnetic poles in proportion to their diſtances, 


that when the ſhip's head was in ſhore, 


off ſhore;.and as many navigators as have been ac- 
curate in their obſervations, have taken notice of 
the ſame phenomenon in different parts of the 
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14 
tolerably well with what obſervations have been 
made. 

As the magnetic bar in hs experiment extends 
beyond the circle, a conſiderable diſtance, it ap- | 
pears by it, that the magnetic attraction of the. 
carth is at it's ſurface, and not internal ; and from 


yortices are not loſt at the ſurface of the earth, but 
are extended as far as our hemiſphere, or as far as 
comes within the ſphere of the carth's attraction. 
It magnetiſm was not an atmoſpheric quality, 
all magnetic needles would point to each of the. 


inverſely, from the needle; but this is not the 
caſe, for it is a fact well known, that on board of 
all armed veſſels, where there are great quanti- 
tics of iron, the current of polarity 1 is deranged. 
in a very great degree, _ 

The preſent Admiral Murray, and 8 Pen- 
roſe, when cruiſing off the Neas of Norway, ſound 


made a difference of nearly a point in the com- 
paſs, from what it was when the ſhip's head was 


world. By this remark it is not meant to inſinu- 
ate, that ſuch change in the direction of the needle 
was owing to any eftect that the ſhore had upon it, 3 
but only, that by being in ſight of the ſhore, an 

opportunity 1 
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Sppörtunty was had of aſcertaining the fact. For 
although all ſhores and head-· lands may have a ve- 
ty great effect in deranging the univerſal current of 
the magnetic polarity, yet it is not to be ſuppoſed 
that the change of the poſition of a ſhip can 
change the polarity of any place, but only ſo much 
of it, as comes within the ſphere of action of the 
iron which may be on board of her. 

After all theſe reaſons, and what I have already 
ſaid, namely, reſpecting the affinity between mag- 
netiſm and electricity, I will ſtill venture a little 
farther, and ſuppoſe that magnetiſm, from the 
ſmallneſs of it's particles, is enabled to pervade 
every other matter whatſoever; and as every thing 
that has or may have had any affinity with this 
earth, muſt in ſome degree be impregnated with a 
certain quantity of ferruginous matter, however 
ſmall the quantity may be, and imperceptible to 
us; therefore every globule of air, that 1s in our 
atmoſphere, may be ſuppoſed to have been in con- 
tact with the earth, and of courſe become in ſome 
degree poſſeſſed of every quality of it ; which is 
evident. from it's carrying vapours and odorous 
qualities, &c. into the uppermoſt parts of the at- 
moſphere with it, where it will be acted upon, as 
well as at the ſurface of the earth, by the magne- 
tic power, and every particle of it will become 


Poſſeſſed of a north and ſouth pole, and he ranged 


in order, correſponding to the magnetic meridians; 
ſo that all metears which are occaſioned either by 
the 


* 
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the electric matter in the atmoſphere, or 5 the 
reflection of the ſun” s rays, will have a. relative 
connection with theſe meridians; and as all meteors 
are the cauſe of a fluctuation in that part of the 
atmoſphere where they are, which may be occa- 
ſioned either by the expanſion and condenſation of 
the particles of the air, or a difference in the hu- 
midity of the different. parts of the atmoſphere 
which paſs through them; therefore the magne- 
tic polarity will in ſome degree be decompoſed by 
their concuſſionary ſhocks, and have a very viſible 
effect upon the magnetic needle. 


CASE 


A TREATISE ON MAGNETISM. 17 


. 


CA SE I. 


The Cauſe of the Magnetic Poles diferin from th 8 | 
Poles 4 the Earth. . 


F the ſun or heat has the" ſame e | 
the magnetic effluvia, that it has upon all other 


fluids, the quantity contained in the torrid zone 
will be conſiderably leſs than in the. frigid zones, 


on account of it's rarifaction; ſo that the nearer 
to the poles of the earth, it's denſity will be the 
greater, and will there form a vortex of attraction, 

or what is called the magnetic poles. By theſe 
poles, it is not here meant, that the magnetic ef- 
fluvia can be coincentered into a ſmall point, but 
that the denſity of it, or what may be called the 
magnetic polar attraction, increaſes in power, in a 
fort of geometrical progreſſion, the nearer to the 
center of theſe magnetic vortices. This ſuppoſition 
will be accounted for, when treating of the mag- 


netic effect upon the needle of the compaſs. 


But as the earth is now underſtood to be an 
oblate ſperoid, and ſuppoſed to be flat about the 
poles, therefore a fluid current can neither be re- 
ceived or diſcharged at them, but at a greater dia- 
meter of the globe, which muſt be at ſome diſ- 
tance from the true north and ſouth poles, which 
will be occaſioned by the tenacity or adheſion, that 

C d all 
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all fluids hive to ſolid bodies ; this would alſo be 


the cauſe of the magnetic poles being i in meri- 


dians exactly oppoſite to each other, if it was not 


for their mutual attraction, which will draw them 
from oppoſite meridians to others, where adhe- 
ſion and their attraction will be counterballanced, 


and their parallels of latitude eſtabliſned at that 
time. { Os 8 ; 


CASE 
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The Cauſe of the Magnetic Poles changing their 
Places ; and whether they change their Places FOO 
Eaſi to Weſt, or from MWeſt to Eaſt. | 


S the earth from it's Surah motion, or any 
other moving body, cannot communicate, or 
give a force greater, nor even equal to what it is 
itſelf poſſeſſed of; and as the motion of the earth 
is from weſt to eaſt, the ſun alſo having an effect 
upon all fluids, it is but reaſonable to ſuppoſe that 
the magnetic poles will not be carried round, or 
make a revolution in the ſame time that the earth 
does, but will change their meridians of longitude 
from eaſt to weſt, however flow their motion 
may be. 

Having proceeded ſo far upon what may be cal- 
led probable conjecture, it will now be neceſſary 
to inſert ſuch obſervations as have formerly been 
made, and compare them with what has already 
been ſaid reſpecting the motion or change of the 
magnetic poles from eaſt to weſt, 
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TABLE I. 
Variations of ile Magnetic Needle obſerved at 
London. 
| | ; 3 | 
By Burrows in - 1576 11 15 E. Variatn. 
LY. | W 
By Gunter — 1622 6 00 
By Gilbert - 2034 4 0c 
By Bond gd =: 16659 0 00 
| | | 1666 1 35 Weſt. 
By Halley - \ „%% 410 
| 7+ ROS 5 Os 
By Graham F— 1722 '14 22 
T ABLE II. 

Variation oferved at Paris in oe following 7 ears. 
. In . 
1550 8 ooE. 1698 7 40W 1715 1110W 

1580 11 30 1699 8 10 1716 12 20 
1610 8 oo 1700 8 12 1717 12 20 
1640 3 00 1701 8 25 1718 12 30 
1664 © 40 1702 8 48 1719 12 30 
1666 000 1703 9 06 1720 13 00 
1670 1 306 1704 9 20 1721 13 OO 
1680 2 40 1705 9 35 1722 13 0 
1681 230 1706 9 48 1723 13 00 
1683 305 1707 IO 10 1724 13 00 
1684 410 1708 10 15 1745 1315 
1685 410 1709 10 15 1726 13 45 
1686 4 30 1710 IO 50 1727 14 00 
1692 5 50 911 19 © 738-14 00..- 
1693 6 20 8 
18913 IT 12 
1696 708 1714 11 30 


TABLE 
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TANNER 0 


Variation of the Compaſs, inſerted in the Tranſaftions | 
F Leipfick, in the Tear 1684. 


Places. Times. Lat. Long. Variat. : 


o 1 0 [ o . 
London 1580 51 32N o00 1I ISE. 
1 1622 — 
1634 405. 
„ ES. 2300 
Paris 1640 48 51N 2 55E. 10 
_ O OO 
+ +. 2 30 
Dantzick 1679 54 23N. 19 OE. 7 Oo 
Rome 1681 41 50N. 13 oo E. 5 oo 
Byonne a 1680 40 33 N. I 20 W I 20 
At Sea 1682 43 . ii 
C. St. Aguſtine 1670 8 00S. 35 30 5 30 E. 
At Sea 1675 34 00S. 2000 10 30E. 
St. Helena 1677 16 00S. 630 .040E. 
At N 1 9800 64 30 15 30 
V. Dieman's Id. 1642 4225 142 OE. 000 
= 34 00 120 000 
1 ABLE-#F. 


Variation of the Needle 8 in 1708. 
Places. Latitude, Longitude. Variation. 


Sardinia 40 ON. 90 3E. ro 

Malta 35 5 I4 20 oa 

At Sea 5 49 2133 W?W᷑W OW 
5 24 © 19 25 W ois 


Equator 2224W 09037 
2 268. 23a ror 
80 2 24Wn 10 RC 
20 21 26 OW 3811. 
„ TABLE 
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TABLE N 


Declinati ion * the Magnet obſerved in 1703, aeferibed 
in the Hiſtory of the Royal Academy of Paris 1705. 


Places. Latitude. Longitude. Variation. 
At Sea 5 40 N. 18 25 I 30 
| 6 208. 20 25 1 00.E 
1115 2440 „„ 
21 OO 2625 630 
3440 „„ 
36 20 7 4E. 3 O0 
36 20 2435 130 
3250 5235 2538 
22 40 80 35 15 00 
„„ _. 


Magnetit Declination obſerved in the Tears 1 1704 
and 1705, inſerted in L' Hiſt. de] Acad. Roy. 


Anno 1708. 
Places. Latitude. Longitude. Variation. 
22 ON. 19 25W o 00. 
16 00S. 22 40 2 3oE. 
18 00 22 25 -- TOE 
23 00 22 26 3 10 
| = $900” _ 19 36 6 00 
ape Bona = 
Ez } 34 22 „„ to o 
1 5 gs | | 730 
olembeque 2 
e $259 0 2223 
þ © oo 89 35 16 00 
| "$5 00N.  - O35 IO 30 
Cape Comerin .7 55 77 20 7 30 


Cexlog 8 32 3 
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Places. Latitude. Longitude. Variation. 
cn coromand. oy 2 oo 
Muritii 20 10 522 21 O0 
Iſland Bourbon 20 508 5335 = SEG 
At Sea 25 00 5735 23 30 

27 x5 5620 2430 
3310 190 T8 

„ „ 19 20W . 000 
Id. ß Otol E. 
At Corva 39 4 N. 3100W 4 30 
Cape Anguill; | 

16% TY 34 mw 20 32E. 2 N : 
"_— ” a L 2000 6100 20 30 
From obſervations in the tranſactions 20 OE. 


of rhe Society of Jeſu. before 1600 


TABLE VII. 


Variation of the Compaſs obſerved in the Mediterra- 
nean in the Tear 1638. | 


Places, Latitude. Longitude. Variation. 
Corſica 42- N. q6E, - I. 
Ivica 38 £6 5 109 5 00 
Vulcano 38 27 Icz1q =. 
Meſſina, in Sicily 38 07 16 20% .. 8 
In Archipelago 50 | o 00 


Conſtantinople 40 29 00 o 00 


TABLE 


24 A TREATISE ON: MAGNETISM, 
TABLE VIII. 


V. 0e ſons of the Compaſs, obſerved by Captain Cook, 
in the Tears 1773, 1774. 1775, 1776, 1778, and : 


1779, Sc. 
Latitude. Longitude. Variation. 
| Wy” Zealand. BY 5 
| 7 . Ne 
43 198. „ %% dae 
37 50 5 HM. 3 07 
36 18 150 10 40 
35-27 15037 739: 
15 8 150 18 e T GS" 
15115 8 48 
20 en 23 38 00 
„B | LETS 36 
23202 |. 152 30 ] NOD 
25 34 15315 e 
21 27 149 03 | 645 
1912 Cape Upſtart. 1 
12 38 143 15 4009 
9 46 128 00 eee 
945 125 4838 I o_ 
FLO: 119 22 | 244 
Hand Java. | 1 3 N 
„ „ö; ir 10 00 
2400 $8 00 12 00 
2400 51 00 17 00 
28 00 46 00 24 20 
29 00 4300 26 10 
34 00 27 00 2815 
$3.89 23 00 24 00 
Cape Anguillas. 22.30 
Table Bay C. G. I. 20 30 


Lati- 


Latitude. 


Fins 


0 
70 


69 38 


66 30 


65 43 
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Longitude. Variation. 
5 7 : 3 4 
163 24W 30 21 E 
164 IL 31 00 
167 55 27 50 
170 34 27 58 
165 48 26 25 
149 08 22 54 
DIY ES 2440 
135 00 2329 
134 53 20 32 
4 40 20 36W 
5 00 2238 
II IO 22 27 
14 50 18 07 
15.39 17 43 
17 00 14 00 
18 20 15 04 
1 1435 
20 39 1311 
22 50 10 33 
23 36 1 
23 45 925 
23 54 948 
2405 8 19 
22 50 8 58 
20 05 944 
21 02 901 
2234 8 27 
24 10 742 
26 02 535 
27 10 459 
27 00 427 
28 58 312 
2937 252 
30 14 214 
30 29 : 2 54 
31 40 126 
D Lati- 


. 


+ # 


f 25 


1 
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| Latitude. Longitude. 


. 


Variation. 
f l f N * 


& 7 : . 
„„ 32509 
645 3330 
4-59 34 20 
5 34 20 
901 5 34 50 
WY 34 49 
1240 3449 
8 3449 
5 34 49 
15 38 3440 
16 12 2620 
18 30 35 50 
20 08 36 OI 
1 2427 36 09 
- „ 36 08 
E 26 47 3427 | 
=o 5 32 20 
'Y 3025 26 28 
== 33 43 of 
_ 38 52 | 23 20 


K 173 34 E 
5 4204 16732 
48 41 99 10 


A 9 3 * 
SE 2 > os o 2 
7 9 4 . EE ee ae. 5 2 
3 F . E N Free) 
WE Bs 9 9 N 4 5 . 
# YES” * v - I hab 7 7 
Y . ' N SE Mee. > - 
p N 
N 3 * 
a > b ws 
1 * * 8 5 
* 
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TABLE IX. 


Fl 


 Dedlinatimn obferved in London at different Times. 


Vs. Variations. 


Yrs. Variations. | 


: „ 
157611 15 172401145 
1580/1 11 1725|1156| 
16120 6 10 1730013 oo | 
1622 6 00 Eaſt. 17351416 
1933 405 1740 10 40 
I034] 405 I745110 53 LVA 
1657 o 00 173% 7 54 > Weſt. 
1665} 1227 1760119 12 
1666 135 176520 00 | 
1672] 2 30 1770120 35 
1683 4 30 Weſt. 177442103 
1692] 6 1775121 30 
1700} 8 00 | 
171710 42) 
TABLE ® 
Variation of the Compaſs clſerved by Captain Bligh, 
in 1788 5 
Li Lade Variation. 
0 o 4 0 #7 
20 448 3115W 0 00 
25 56 36 29. 3 oo E 
2938 41 44 7 13 
. Eaſt of Terra del Fuego. 21 23 
60 24 75 54 27 09 
39 511 26 11 3 07 
35 30 23 11 35W 
Simon's Bay, C. G. Hope. ä 
18 47 18 33 EY 5 
| D2 Lati- 


RIAL + c 8 
A "IF; 8 Es 4 
£7 EE r — d * . F 
nm ILSS » © v WS, * 
S FL 
- 8 ' A TREATISE ON MAGNETISM 

2 8 % 8 [ — i . = 

#7 3 —_— EL. 4 < a » 

* 9 : , 8 % ” 7 — 
7 9 8 7 4 ; , 

* 5 * 1 


—_— Latitude. \ Longitude. Variation. 
_ „ | . . 
_ 35:35 z39owE 30 3% 
_ 44 16 £22 07: WT ©: 
__— 3-46 133 16 1 38E* 
Penguin at V. Dieman's. 8 0 
aan 14733 Te 
| . by | | 47 44 179 O7 1700 
480 21 - 166 W 745 
an TED: 131-48 EIS: 
_ 1534 36 . 
5 Iſland Maitia. | | 5 36 
138 50 160 8 14 


TABLE XI. 
Variation obſerved in 1791. 


Latitude. Longitude. Variation. 
26 14 N 16 40 19 OW 
1 15 30 
143 8 20 18 5 13 30 
(7358S 25 48 E 27 14 
37 57 66 23 36 
3847 "Jy "8 19 49 
1 40 27 „ 12 20 
= 43 46 144 40 3 o;E 
E | on 147 30 4 43 
7 44 I79 09: 13 39 
= 44 31 192 07 IO 22 
= $3442 141 18W 33 
1 30 45 136 22 '# + 
_ 21 40 MW. 6 00 
=: 18 30 178 36 E 11 20 
8 e 167 20 10 21 
1 13 43 15936 10 10 
"2 11 36 149 10 7 10 
_ 927 144 46 6 30 
| Capt. Bligh remarked © That in 1780, on board the Re- 
_ folution, in Lat. 442g South, Long. 131928“ Eaſt, the Varia- 
| 5 tion was obſerved 6%00' W. which is a remarkable difference.“ 


m * 8 5.6 % £4 „ s DDr 2 5 22 ck * ä - 
” 8 IRS TY * 4 8 ** 9 BY 1 N 7 I RET * re N r A n T r 5 . 
8 %% ]˙⅛m‚ d e ů̃— d ] ¶ͤNTLmͥ é ¹·¹ e ⅛ ¾⅛m n? o W HH́H : ⁊ , . 
7 E © I EEO * N K „ne r S 534 x" 9 n e % 8 9 P ̃ ͤ . OT . 
N L W ANG r* 1 N 2 3 "a DIS r a7 Et ee he EL R x ES oo + bs e 
e N 7 e , ß e NES 1 { - 
n g : N 7 L . SEP 4 a Sx 3 
* » 
ol 
F. 
* > 
9 : , 


From theſe tables of obſervations of the Va | 
riation of the compaſs, it appears that it is per- 


petually changing; ſo that what the variation is 
this year at London, or any other place, will not 


be the ſame the next year. 
It alſo appears that the variation increaſes for. 


a number of years, and then decreaſes again to 


nothing, and then changes from eaſt to weſt, and 
from welt to caſt. It is alſo evident, that there 
are twolines of no variation, the one originating. 


at the northern magnetic vortex, or pole, and pro- 


ceeding towards the ſouth, which has weſt varia-. 
tion on the caſt, and eaſt variation the weſt ſide 
of it. The other line of no variation originates 
at the ſouthern magnetic vortex, and proceeds 
towards the north, until it is loſt in the northern 
one, and has weſt variation on the weſt ſide of it, 

and eaſt variation on the eaſt, 

The next thing to be taken notice of 1 
theſe tables of obſervations will be, to find where 


i. RE | © 
theſe lines of no variation, or any one of them [2 


was when firſt taken notice of, and to trace it 
down to the preſent time. | 
In the year 1638, (Table 7.) the line of no varia- 
tion was obſerved to be at Conſtantinople, which 
is in the longitude of .28%57' caſt from London; 
at that time there was eaſt variation all over the 
Mediterranean Sea, as well as at London and 
Paris (Tables 1, and 2); from which it appears, that 
5 | | | hs 
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the line of no variation with eaſt variation on the 
weſt fide of it, and weſt variation on the eaſt ſide 
of it, at that time paſſed through Conſtantinople 


towards the north, keeping to the Eaſt of Lon- 
don and Paris. 


By Tables 1, 2, and q, it appears that PER Tine 


of no variation was obſerved to be at London in 
the year 1657, and not at Paris until the year 


1666. If this really had been the (caſe, the 


lines of no variation at that time would appear to 


be moving from welt to caſt. But if we take in- 


to conſideration the variety of obſervations which 
prove the contrary, we muſt impute this miſe 


take to the difference in the inſtruments, by 


' which the obſervations were made at London and 
Paris, at that time; for every man, who is ac- 


quainted with nautical affairs, well knous that he 
can ſeldom get two compaſſes that will perfectly 
agree for any length of time, but will differ ſome. 
times four or five degrees. Theſe inſtruments at 
preſent have got to a very high degree of imper- 
fection, which ſhall be taken notice of in it's pro- 
45 place. But to proceed: 

By Tables 1, 2, 3, and 9, it does appear, that 
the variation has been inc reaſing at London and 


Paris, ever fince the year. 1666 (until very late), 
which would not have been the caſe, if the lines 


of no variation had advanced from the weſt to- 
wards the caſt; for at  Dantzick in the year 1679, - 
which 
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| which is 19 degrees eaſt from London, the varia. 
tion was obſerved to be ) degrees welt, and at 
Rome in 1681 the variation was obſerved to be 
5 degrees weſt. At London, i in the year 1683. 
which is two years later, the variation was only 
4 30. welt; and at Byonne, which is to the weſtward 
of London, it was 19 200 weſt: fo that it is evident, 
that the line of no variation, with weſt variation on 
the caſt, and eaſt variation on the weſt fide of its 
was at that time to the weſtward of London, and 
that the increaſe was from the eaſt. 

By Tables 4, 5, and 6, in about the year 1705, 
we ſhall find the ſame line of no variation crof= 
ſing the equator in, or nearly about the longitude 
of 200 weſt. In the year 1776, it appears to be to 
the weſtward of 335 upon the equator ( ſee Ta- 
ble 8). 

On the 18th of February, 1791, Cupeiit Bligh 
remarked, that © In the courſe of this day's run, the 
variation changed from veſt to caſt. According 
to our reckonings, the true and magnetic meridians 
coincided in latitude 20944' S. and longitude of 
31 15 W.“ | 

Alſo in his narrative, page 44, he ſays, © In lati- 
tude 4416'S. longitude 122% 07 E. I obſerved the 
variation of the compaſs to be 6“ weſt. I had 
no opportunity to obſerve it again till in the lati- 

tude 43 56 long. 133 16 E. when it was 1® 30 
ſo that we had paſſed the line of no variation. 
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In 1780, on board the Reſolution! in latitude 

4423S. and longitude 131 28' E. the variation was 
red 600 weſt, which 1 is a remarkable diffe- 
rence. 

As theſe obſervations were all made in nearly 
the ſame latitude, it will only be neceſſary to in- 
quire what the difference of longitude was. Now 


If the variation 63 W. be added to 1938 E. it 
will make 8* oi for the quantity of variation con- 
- tained between the longitudes of 122%07'and 13916', 
The difference of theſe longitudes is 11 09/. 


Then as $9 or,, the quantity of variation, 1s to 
ne 09'the difference of longitude, ſo is 1*38' to 20 37 
which being ſubtracted from 133 16 leaves 130397; 
or if 2 37' be ſubtracted from 1109, the difference 
of longitude, and the remainder 8 added to the 
longitude 122% 07', it will make 1302397 for the line 
of no variation in the year 1797. 

Then as 8*01': 11209 : 600: 69 21; which EPO 
added to131® 28'gives 137 49 E. longitude for the 
line of no variation in that latitude, in the year 1780; 
which makes a difference of 719 from the eaſt to- 
wards the weſt, in eleven years, which is a very 
great difference indeed in ſuch a ſhort ſpace of 


time, and inconteſtibly proves that the magnetic 
poles change their place, and moye from caſt to 
weſt, but not with any regularity. 


Theſe irregularities in the progreſſion of the 


| magnetic poles may be occaſioned by the ſuperiar 


ape 


— 
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magnetiſm that all headlands, which are near the 
the poles, are poſſeſſed of in proportion to the 
ſea. It may be ſuppoſed that Van Dieman's 
Land, or ſome iſland to the ſouthward of 
it,“ has retarded the ſouthern magnetic pole in 
it's progreſs, and has kept it nearly ſtationary for 
a number of years; for at this time it is about 26 
or 30% degrees behind the oppoſite meridian of 
the northern magnetic pole. However, by Capt. 
Bligh's obſervations, it appears to be advancing 
now with conſiderable rapidity, and it may be ſup- 
poſed that it will continue to do ſo, until it comes 
in contiguity of ſome land in the South Sea, or 
perhaps to the meridian of Cape Horn, and there 
again be ſtationary, or nearly ſo for ſome time. 


See TOW in Caſe II. 
cASE 


This ſuggeſts to me an idea, that there is a body of land 
beginning at about the latitude of 70 degrees South, and lon- 
gitude of about 135 or 140 degrees Eaſt ; and ftretching acroſs 
towards the latitude of about 75 8 8 and longitude of 

about 150 degrees 88 | 


* 
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ASM 


Of the Effect of the Magnetic Effiuvia 1p the Needle . 


of the Compaſs in all Paris of the on with re- 
JR to the Variation. 


A S there has not iber been any method of 
- proving in what manner the magnetic efflu- 
via act upon the magnetic needle or ſteel, any 


thing that can be ſaid upon it, muſt be partly com- 


parative; of courſe we muſt reſort to the earth, 
which being in all parts partly compoſed of iron, 


or ferruginous matter, which is the only vg Jle 


thing that the magnetic effluvia have any afhnity 
with, or apparently any effe& upon, therefore the 
earth muſt be underſtood to be a magnet; for in 
fact, every part of it is poſſeſſed of that quality, 
in proportion to the diſtance from the magnetic 
poles, that is, the magnetic power of each of 
theſe poles increaſes as it is approached, and de- 
creaſes as it is receded from. I am alſo of 
opinion, that every part of the globe, that is com- 


poſed of water, is poſſeſſed of leſs magnetiſm, than 


that part which is compoſed of earth ; therefore all 
high promontories or headlands that jut far out 
into the deep ocean, ſuch as Van Dieman's Land, 


Cape of Good Hope, and Cape Horn, will have 


a ſuperior magnetic power to the ſeas that are at 
Ds.” V 


tit 


= 
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ſome diſtance from them, which will be the cauſe N | 


of the variation in the vicinity of them, being 
greater at one time, and leſs at another, than it 
ought to be, becauſe they will repel that end of the 


needle, which i is poſſeſſed of the ſame ſort of mag- 


netiſm, and attract the oppoſite; for every needle 
that is made magnetic, when hung at liberty, will 
turn the end that received the northern polarity to 
the ſouth, and the end that received the ſouthern 
polarity 6 F 

It is a matter of very little conſequence to us, 
which ever way the magnetiſm affects the needle: i 
whether the ſmallneſs of it's particles enables it to 
enter into the iron, and form proper channels for 
itſelf or not, has not yet been determined. 5 

It is certain that every part of it is poſſeſſed of 

both polarities; for if it is broke into pieces, each 
part of it is inſtantly poſſeſſed of a north and ſouth 
pole, and an equator at nearly equal diſtance from 
them; and the manner of the magnetic fluid acting | 
upon it, is not more wonderful, than colours be- 
ing carried through a lens in optics. | 

As the polarity of the needle has been, and ſtil! 
is, of the greateſt importance of any diſcovery hi- 
therto made, yet as that polarity in moſt parts of 


the globe differs from the true pole of the earth, 


as well as continually changing, it will be neceſſa- | 
ry to explain the cauſe of this phenomenon, and al- 5 


ſo to point out a method of aſcertaining the quan- | 


tity of that deviation in all latitudes and longi- 
„„ E | tucdes 
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'rudes at any time; for which purpoſe, ſupp 


| the proper diſtance from, the poles may bepreſerv- 1 


| lines, marked o. o. is the meridian. of London 


* 
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are laid down from the chord line of a globe, whol 


and are numbered 10, 20, &c. to 180? caſt, and: 


ſouthern magnetic pole is laid down. in the latin 


thern one, in latitude 719, and longitude. 80 welle g 


until the meridian of London coincides at the equari 3 
tor in a ſtrait line, then i it will be evident, char q 
the meridian of the magnetic poles. will cut th 9 


which will be the only place upon the necidian of 


other latitude farther north or ſouth, it will, point 
to neither, but to each in proportion to their diſo 1 


2 ingly, 
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Pl. 2, to be the north and ſouth hemiſphexes, which 
diameter is equal E. W. This is neceſſary, that 1 
ed at any part upon the meridians. The.deubien 
All the meridians are 10 degrees from ech other 
weſt upon the equator. N. the north pole, 8. e 
ſouth pole. LET ©) 
From the preceding tables of 1 che, | 
tude of 659, and longitude of 1309 caſt,; the nora | 
from obſervations which I made in July laſt, -on | 
board of his Majeſty? s ſhip Providence, in her: aſl f 


ſage from Jamaica. 
Now ſuppoſe the hemiſpheres, are rumedroundd 


true meridian, at about the latitude of 1 39. curb 
London, where the needle of the. compaſs willy 
point to both the magnetic poles ; for upon any 
tance, and the variation be inexraſey: ccd 4 
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- Suppoſe-at London, If the lines A, and B, be: 
drawn from the latitude. of 514 through the 
magnetic poles, the angle contained between the 
true meridian and the line A, will be 700, which 
being ſubtracted from 1290 (the angle at which 
the magnetic meridian cuts the true meridian, or 
meridian, of London) leaves a difference of 5% 
vwhich being ſubtracted from 29% (the angle 

contained between the true meridian and the line 
B) will leave 2430 for the variation of the com- 
paſs at London. 

The variation may be oaks a, baſe hemifſj Foes E 
in the ſame manner, for any other latitude: and 
longitude; but as it has already been obſerved, 
that all headlands, &c. have a very great effect 
upon, the current of magnetic polarity ; theſe he- 
miſpheres will not anſwer with that accuracy that 
is neceſſary for calculating the variation at all 
parts of the world, on account of the irregularity 
of the attraction and repulſion of different parts of 
it. But if what may be called the ſuperior or per- 
manent magnetiſm of theſe parts be once known, 
the quantity may be either added to, or ſubtracted 
from the variation given by theſe hemiſpheres, ac- 
cording to it's quality ; for inſtance, upon the eaſt 
and ſouth of the Peninſula of South America, it 
appears that the land is poſſeſſed of a very ſuperior 
magnetic power, which attracts the ſouth end of 
the magnetic needle, and is the cauſe of the very 
great oblique in the line of no variation, and at 
e the 
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the preſent keeps it conſiderably to the afwid . 
(in the ſouthern hemiſphere) of wo it ought to 
at this time. 

By theſe hemiſpheres, it will be very eaſy to 
conceive the cauſe of the variation increaſing, or 
decreaſing more in one 10 of longitude, than in 
another longitude of the ſame number of degrees; 
for when the magnetic poles are brought to be in 
about 90 of caſt or weſt longitude from any me- 
ridian, 109 eaſt or weſt from that meridian will 
make but very little difference in the angle of meet- 
ing of the magnetic, and true meridian ; but the 
reverſe will be (for inſtance) in about the longi- 
tude of 70“ weſt, where the magnetic poles will be 
near the ſame meridian, 10“ caſtor weſt, will make 

a difference in the variation of nearly as much. 


CASE | 
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CASE V.. 


The Dip of the Magnetic Needle. 


IN Caſe I. ſome notice was taken of the dip of the 

needle ; bur to explain that phenomenon more 
fully, it will be neceſſary to refer to pl. 3, which is 
laid down upon the ſame principle as fig. 3, in pl. 
I, with reſpect to the quantity of the dip of the 
needle. | | 
S. and N. the true north and ſouth poles of the 
earth. 

M. and P. centers of the magnetic hemiſpheres. 
M. the northern one, and is laid down in latitude 
of about 71, and longitude of about 80 wefl. 
P. the ſouthern one, and is in about the latitude of 
65, and longitude of about 130 caſt. 

The double line extending between the true 
north and ſouth poles, which is divided into de- 
grees, and marked 10, 20, &c. is the meridian of 
London. | 5 

The double line extending between the magne- 
tic poles, is the magnetic meridian, and is divided 
into degrees, and marked 11, 22, 33, 41, &c. 
correſponding to the dip of the needle at the 
different diſtances from theſe poles. 

The outſide circle, which is marked 10, 20, 
&c, to 180“ caſt and weſt, is the equator ; the 

ſmall 


UT 3, 
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mall lines correſponding to it and the true poles, 
are parallels of latitude for every ten degrees. 
Ihe black lines, marked A, A, is the magnetic 
equator ; the ſmall lines correſponding to it and 
the magnetic poles, are parallels of the dip of the 
needle. Y 5 
I me dip of the needle is the quantity of incli- 
nation which one end of the magneric needle points 
below the horizon: or, more properly, the angle 
at which it cuts the horizontal level when ſuſpend- 
ed, and at liberty to traverſe in the current of the 
magnetic polarity. | "OE, 

It has been found by experience, after a 
piece of ſteel, or a needle made for the purpoſe, 
has been equally divided and ballanced upon it's 
center, and then made magnctic, that in north la- 
titude, the north end of the needle points below 
the level of the horizon, and in ſouth latitude, the 

ſouth end of the needle; that is to fay, in all lati- 
tudes north #nd ſouth of the magnetic equator. 
As at preſent we have not any inſtrument by 
which the dip of the needle can be aſcertained at 
ſea with any degree of accuracy, and as no trial 
has been made with the inſtruments at preſent in 
uſe, 1 upon any particular meridian of longitude, or 
upon any of the lines of no variation, for the pur- 
pole of determining the dip of the needle, we muſt 
ar preſent rely upon ſuch obſervations as have 
been made tranſiently, in different voyages, which 


have been performed at different times for diffe- 
; rent 


* * 


LF. 


| needle changes the leaſt. 


— 
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eht purpoſes, although they are not to be de- 
pended upon with any certainty, more particular- 
1y as we find by comparing the obſervations made 


at nearly the fame place and time, by different na- 


vigators, diſagreeing upwards of 20 degrees: how 


ever, if we take them upon an average, they will 


nearly agree with the dip laid down in pl. 3, which 


is upon the principle of g. 3, in pl. 1. By this 
dip we are to underſtand the courſe of the magne- 
tic current of attraction and repulſion with reſpect 
to the earth, the needle flanding nearly in the ſame 
direction as is repreſented in fg. pl. 1. 
When this treatiſe was begun to be written, it was 
not intended to take any notice of the dip of the 


needle, as it was not conceived that it could be 
applied to any uſe in navigation; but as the the- 


ory of magnetiſm could not be well explained 


without it, it has opened a field of information, 


which it muſt be owned, was not expected. 

The firſt thing that attracts particular attention 
in pl. 3, is, that the magnetic equator takes in the 
whole of the ecliptic, and interſects the true equa- 
tor in the ſame manner as the zodiac. 

The next is, that in the longitudes where the 
variation of the needle changes the leaſt, the dip 
changes the moſt; and in the longitudes where 
the variation changes the moſt, the dip pf the 


5 Os Alſo 
* By the dotted lines, | 
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Alſo the intermediate circles which correſpond | 
to the magnetic poles, and run parallel to the mag- 


netic equator, ſhew the quantity of dip in all the 
different latitudes and longirudes through which 
they run. 

If the dip of the needle be wanted to be known, 
for any latitude and longitude, extend the compaſ- 


ſes from the place, to the neareſt magnetic pole, 


and turn them from the place to the magnetic me- 
ridian, which will ſhew the ts of dip for 
that place. 

Suppoſe the dip be wanted to be known for the 
latitude of 15* N. and longitude of 47 W. 
Firſt mark the place as at B, which is done by 


drawing the meridian from 47“ the longitude to ö 


N. the true North Pole; extend the compaſſes to 


the latitude 15, and turn them round until they 


interſect the meridian of 47; then extend the 
compaſſes from that place to the magnetic pole 
M. and turn them until they come to the mag- 
netic meridian, where they will fall upon 61“ for 
the dip ſought. See pl. 3. | 

Suppoſe at ſea in the 1 in the latitude 
of 30 N. the dip of che needle be found to be 
689, what is the longitude? 

Extend the compaſſes from the magnetic pole 
M. to 68 on it's meridian, and turn them until 
they interſect the parallel 30 of latitude, which 
will be at C, or about 359 weſt for the longitude. 


i 2 
i 8 
| 
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Nothing ſhews the Supreme Architect in a more 


exalted 
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exalted: point of view, than: the ſimplicity of his 
works, and that they may be all made ſubſervient 


to our uſe, when once we have got a juſt concep- 


tion of them; but more particularly the ſubject of 
which we are treating. By it He enables us to be- 
hold his works, and our fellow creatures, in all the 


different corners of the world, from the moſt uncul- 


tivated ſtate of nature, to the moſt improved and 
poliſhed än manners; to colonize and carry on 


commerce for our benefit and happineſs,ſtirring up 
our minds to activity and induſtry ; above all; ex- 


panding our ideas, and giving us a juſt fenſe'of his 
greatneſs and government of this world; filling 


our hearts with gratitude and adoration for his 
n placing 1 WR alt his en e 


. in Ne N OS # # 


1 hope that I mall bertel for this Bott di 8 


ee it being only the reſult of my feeling, 
hen I conceived that the longitude might be 
found by magnetiſm (with the improvements 


which I have made upon it) without any trouble 


or calculation, and: with as much certainty at ſea; 


as any other way now in uſe; which ſhall be more 
5 fully taken notice of oem a pay” ofoatuat : my : 


improvements e 
Upon the foregoing publſciplee l have calithures 
my tables of the variation af the compaſs, for 


the Atlantic ocean, or from the equator to the 
latitude of 6 N. and from the meridian of Eon- 
don, to the longitude of = W. for every ſe- 

F * | ; cond- , 
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aaa: denied of latitude, and every degree of lon. 
ide Tables of the ſame ſort for the ſouthern 


| ' hemiſphere will be calculated and publiſhed as 
ſoon as time and circumſtances will permit. 


If che magnetic poles moved with any regula- 


cables would be perpetual; for if the magnetic 
poles in cuenty years changed their places 100 to 
the weſtxtand, it is evident that the whole of the 

J e ee would be carried round alſo; 

ſo that the Variation which is at London at this 
preſent time, would in the year 18 13 be found 109 

do the weſtward, and the variation which is now 

in longitude of 109 eaſt, would then be at London. 

By the ſame rule, the preſent tables may be con- 


tinued without being recalculated. Although it is 


very clear from the preceding tables of obſer- 


vations, that the magnetic poles. change their 


places from eaſt to weſt; yet it does not appear 
that either of them does ſo with a ſteady uniform 


motion, but the reverſe; the northern magnetic 


pole having receded from the European continent, 
to the continent of America, in a very ſhort time, 
but is now amore ſlationary ; the one ta the unh 


has for a long time been ſtationary to the ſouth of, 


or at the meridian of Van Nieman's Land, but is 
at preſent ung from it to the weſt, at the 
rate of about ah in 955 year: See . e 


. EY 
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As we can only judge of the future by the time 


paſt, it does not appear. poſſible that any fixed 


period of time can be determined upon for a revo+ 
lution of either of the magnetic poles; therefore 
candour will not permit me to ſay, that theſe 
tables of the variation may be depended upon 
for any conſiderable time. However that is a 
matter of very little conſequence, as the princi- 
ple upon which they are calculated is very plain 
and ſimple, they may be reviſed every third:or 
fourth year, according as it may be found from 
obſervations (taken in high latitudes) that the 


magnetic poles change their nn of Tongt- | 


tude. 

Farne variation ack this ed 
it is plain, that if the latitude and longitude of 
any place be known, the variation may be found 
in them. On the left hand fide of the tables find 
the latitude, and on the top the longitude, and in 
the common angle of meeting will the variation 
of the compaſs at that place be found. 

If the latitude and variation are known in any 
quarter of the globe, find the latitude as before, 
and in that. parallel of latitude the variation, and 
right over it on the top of the table will be found 
the longitude of that place. | 


It may be objected, that little . can 
oo placed in theſe tables for finding the longi- 
tude, becauſe the variation can only be obtained 
with 
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with any tolerable degree of accuracy in the 
mornings and evenings; and in our Channel in 
the months of December, January, and February, 
the ſun is ſeldom ſeen until nine or ten o*clock 


A. M. which is too late for taking an azimuth. 


That when the fun is to be ſeen, very often the 

horizon is not to be got, and even then it varies ac- 
cCording to the denſity of the atmoſphere ; that the 
beſt of compaſſes differ conſiderably; that the 
amplitudes are but momentary, and the oblique 
angle that the ſun's courſe cuts the horizon at, ſo 


great, in all high latitudes, that they are not to be 
depended upon; that an error in ſetting down a 


figure in the calculations, &c. are objections that 
hold good with reſpect to the preſent mode of ob- 


taining the! Hs) en by the compaſs in. 


preſenr-uſe... 
But to obviate all thee objections, I have con- 
| firuged an inſtrument which exactly ſhews che 


variation of the compaſs at any time of the day, 


from ſix o'clock in the morning until fix in the 
evening, when the fun is viſible, without any 
calculation whatever, upon the dolle wing n 
cn principles; ſee plate 4. | 

Plate 4 repreſents an upper bemilphere of the 


globe cut horizontally north and ſouth, and in 
verted or turned outſide in. The degrees are mark- 


ed upon the outſide rim, from the equator to the 
poles. The ecliptic is marked with lines parallel 


10 
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to the equator for every. degree from i it, to 234 
north and ſouth. The oblique line marked with - 
the ſigns, repreſents the zodiac. I. The axis or 
poles. The meridan lines are each 15 diſtant | 
from each other, which Mews the 6 hy 8 . in : 
the ſigns, &c. 

The inſtrument is confirutied upon 1 the prin- 
ciples of this plate, and fixed to the upper part of 
a compaſs-box, with their points north and ſouth, 5 
c. parallel to each other; the ſolar part is ſo con- 
trived that it always Us: a level with the hori- | 
ZON. 

Suppoſe the inſtrument be plced. x upon. the 
equator -on the 21ſt day of March, or when the 
ſun has no declination, at fix o'clock in the 
morning; turn it until the ray of the ſun paſſing | 
through the hole in the center of the axis falls 
upon the weſt end of the line marked or the 
equator, the inſtrument will then be. exactly with 
it's axis north and ſouth, and whatever the needle 
differs from it, is the variation at that place. 
If the inſtrument is kept in the ſame poſition all 
that day, the ray of the ſun at B, will fall upon the 
equator until it ſets at A, except {o much as the 
difference of declination at that time for twelve 
hours, which. would not be the caſe if the inſtru- 
ment was not placed with it's poles exaftly north l 
and ſouth. 

When the up has 107 ol fourth declination, a 


"by 
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fix o'clock in the morning, the ray of the ſun at 


F paſſing through the hole in the axis, will fall 
upon the 1oth® on the north ſide of the equator 
in the inſtrument, and keep upon that parallel un- 
til fix o'clock P. M. when the ſun will be at E. : 

On the 21ſt day of June, or when the ſun has 
greateſt north declination at fix o'clock A. M. the 
ray of the ſun from H paſling through the hole 
in the flider, when it is at E in the axis, will fall 
„ the ſouth ſide of the ecliptic, or the line of 
231 and will keep upon it until ſix o'clock in 


the evening, if the inſtrument is not moved from 


the true ſouth and north. 
It is evident, that if the degrees of declination 


be transferred to the axis, the ſlider may be 
moved to the declination upon it, and the ray of 
the ſun will then fall N the equator; ſee G 


and H. 
If in any other latitude, either ſouth or north, 


clevate the correſponding pole equal to the number 


of degrees of the latitude of the place, and the 
variation will be found as before. 

But that the inſtrument may be the more ſim- 
plified, as well as that the compaſs connected 
with it, may be more expoſed to view, the ſolar 
part is made as repreſented in plate 5, which is 
laid down from plate 4. A and B ſhew the rays 


of the ſun falling upon the equator at nine o'clock. 


BIO" morning, and 3 in the afternoon, on the 
21ſt 
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21ſt of June. The difference in pl. 5 is, that degrees 
of declination are removed from the ecliptic to 
the pole or axis. 

The utility of the invention of an inſtrument 
for obtaining the variation of the compaſs at any 7 
time of the day, at one view without any calcu- 18 [ 
lation, muſt be very obvious, when it is conſider- 7 
ed that there are ſome ſhips (even in foreign 
voyages) which have not one man on board that 
can calculate an azimuth, and that in coming 
from the weſtward in the beginning of the year, 
on entering the chops of the Engliſh channel, Sr 
an azimuth is ſeldom to be got on account of the 7 
hazineſs of the weather, which prevents the ſun 
from being ſeen only at times, and then but for | 
a very ſhort ſpace, about nine or ten o'clock in 
the forenoon, which is too late for an azimuth ; 
it ought alſo to be taken notice of that an azi- 
muth ought to be taken very frequently on 
making land in all high latitudes, where the va- 
riation is very great and changeable, particularly 
in making the Land's-End of England. 

In the latitude of 51 north, and longitude 5 
of about 14 weſt, the variation is at this time 
about 26 30 weſt. In the ſame latitude an®* 
Longitude of Cape Clear, the variation is 269 I 
weſt. About 4 leagues ſouth of Scilly, the vari- | | 
ation is 249 40 W. Culver-Cliff north 5 or 6 
leagues, variation 219 W. Beachy-Head N. N. 


W. 4 or 5 * variation 20% W. Dungeneſs 
5 north 
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north 3 leagues, variation 19 50 W. Doris 
north one mile, variation 229 W. In the Downs, 


variation 20% W. At the Girdler-Buoy in the 
nob channel, variation 23» W. Yet although 


the variation is ſo high to the weſtward of the 
Land's-End, there are but few who navigate thoſe 


ſeas, that allow more than two points, which 


certainly is the cauſe of many of them getting 
upon the rocks of Scilly, or to the north of them; 
but in going up channel, more is allowed than 
the variation is at prefent, the variation having 
conſiderably decreaſed there for upwards of twenty 
years paſt, which certainly is the cauſe of many 
ſhips getting upon the Goodwin-Sands in very 
thick weather, in place of coming lafe into the 
Powns. 

Many of theſe misfortunes are no abe owing 
to the want of confidence in the compaſſes uſed 
at ſea, as very few of them are to be depended 
upon after a long voyage. 

As I have frequently mentioned theſe imper- 
fections, it is now neceſſary * they ſhould be 
pointed out. 

It is well known, that there is no poſſibility of 
fixing the magnetic polarity with any certain per- 
manency in the beſt of the magnetic needles, as 


they are liable to have their poles changed alte- 


gether, either by lightning, or by lying near to, or 
touching a magnet in the contrary direction that 


it received the polarity. Theſe effects are in 
proportion 
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proportion to the temper of the ſteel of which they - 
are made. Steel that is very hard tempered re- 
ceives the polarity with more obſtinacy, but retains 
it much longer than that which is ſoft; this being : '4 
the caſe, it is evident that the needles uſed in ſhip 7} 
compaſſes are very improperly conſtructed. _ 

Plate 5, fgure 1 and 2 repreſent upper 
views of them. The needles are in general about 
one tenth of an inch thick, and upwards of half 
an inch broad, and are hung in the box with the 
flat ſide up. 

Suppoſe the needle in gare 1 to be newly 
touched, and to have the N. eaſt corner ſomething 
harder than the other parts of it; the N. weſt 

corner being ſoft, will at firſt be more ſtrongly 
magnetic, and the needle will not point to the 
magnetic poles, but as in figure 1, 4* to the 
caſtward of it. Mechanics in general pay very 
little reſpect to the poſition of the needle, but 
fix the card over it with it's points north and 
ſouth, true with the magnetic poles. From what 
has been faid before, viz. that ſoft ſteel loſes it's 
polarity much ſooner than hard ſteel, of courſe 
the needle will in time ſtand as in figure 2, 
which will make a difference of at leaſt eight de- 
grees in one compals at different times. It is alſo 
Ja fat well known, that if the needles of compaſſes 
ſhould happen to be placed near to iron, in an ob- 
| lique direction for any length of time, the 
aurrent of polarity will become oblique in the 
| | G 2 needle, 
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. 48 is ; repreſented by the ſhaded parts of 
them in+fgure 1 and 2. There are other reason 5 
why the ſtrongeſt polarities will always be at op- 
polite corners, or at greateſt diſtance from ach 
other. (See Theory, Caſe II.) EF fl 
The compaſs-boxes, as well as the needles, ; are 
alſo very improperly hung, in what at preſent i is 
called the moſt improved of them; (ſee fig. 3. 54 
the point of the pivot that ſupports the needle, ö 
being ſo far above it and the card, gives a pendu- 
lous motion to them; the pivots, upon which the 
box is hung in the jimbols, are alſo very conſider- 
ably above the point of ſuſpenſion of the needle, 
which increaſes the pendulous motion of che 
whole, as may be conceived by the dotted lines. 
Theſe are the cauſes why navigators cannot de- 
pend upon the courſes which they ſteer, nor aſcer- 
tain the quantity of the magnetic deviation from 
the true north and ſouth at any part, as well as ac 
count for ſhips in a fleet all en dien 
uſes, &c. &c. I 
There can be nothing more fimple than to real 
medy tl heſe errors in this very uſeful inſtrument 
(ſee fig. 4 and 5.) Figure 4 is an upper view 
of the compaſs-box and needle, with the thin edge 
of the needle up, in place of the flat fide, as will 
appear more plain by the ſection, figure 35. 
Upon theſe principles I have conſtructed my 
compaſſes; and if it be admitted as an invariable 
law of nature, that there can be but one currenl 
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of magnetic attraction at any one place, it muſt 
alſo be admitted as an impoſſihility, that there can 


be any difference between any two, or any num 


| ber of compaſſes made upon this principle, be- 


cauſe the horizontal ſurface of the needle will not 
admit of room for any material derangement of 
the magnetic polarity. (See the inſtrument, ) 


TABLES 
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TABLES OF VARIATION, 
r CALCULATION, 


Theſe Tables contain the variation of the com- 
paſs, from the equator to the latitude of 60 
north, and from the meridian of London to the 
longitude of 90? weſt. The latitude is marked 
on the left hand ſide of the pages, for every ſe- 
cond degree, and the longitude on the top for 


every degree. 
* The variation for any latitude and longitude 


is found in the Tables, in the common _ of 


meeting. 
When the latitude is in od 8 add the 


variation under and over the latitude, and their 
mean will be the variation. 


To find the Longitude by the T. ables, es, 


nt in the latitude of 349 O north, and, 
longitude weſt from the meridian of Lo e 
be obſerved 10 O W. what is the longitude 
in? 

Enter the Tables with he lavicude: 08 look 
to the right, until the variation is found, which 
will be under 47, for the longitude of that 


place. 
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Longitude Weſt. —— Variation Weſt. 
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Longitude Weſt.—.— Variation Weſt. 
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13 42 
14 O1 
14 25 
14 51 
15 17 
18 42 
16 06 
16 24 
16 56 
17 32 
18 22 
19 16 
19 55 
20 42 
22 00 
23 12 
23 30 
24 05 
25 10 
26 28 
26 54 


27 52 
28 20 


29 07] 


11 28 
11 47 
t1 58 
12 15 
12 g0 
12.55 
13 22 
13 36 
13 53 
14 18 
14 44 
15 12 
15 38 
16 0g 


16 22 


16 55! 


17 34 
18 20 
19 10 


11 20 
11 37 
11 50 
12 ob 
12 21 
12 48 
13 16 
13 30 
13 44 
14 11 


15 ob 
+5 34 
15 58 
16 20 
10 54 
17-07 
18 20 


Fg 05 


19 55 


20 40 


21 58 
23 12 
28 45 
24 16 
25 25 
26 40 
27 04 
27.56 
28 30 


19 55 
20 48 
21 58 
23 ob 
23 40 
24 1 
25 25 


14 37, 


11.27 
11 42 
1157 
12 12 
2 40 
13 10 
13 23 
13 30 
14 04 
14 JO 
3 
15 30 
15 55 
16 18 
16 52 
17 34 
* 
19.00 
19 54 
20 48 
21 54 
2300 
23 35 


6024 10 


25 20 


f 


26 3605 6 30 


27 04 
28 oo 
28 40 


29 14 


29 21 


127 OO 
23 00 
29 50 
29 28 


11 12111 04 


11 34 


13 30 


16 50 


11 19 


11 49 
12 04 
12 31 
13 02 
1315 


19 56 
14 24 
14 53 
15 23 
15 50 
16 15 


12 * 
18 14 
18 55 
19 52 
20 44 
21 48 
22 57 
23 2802 
24 0? 
25 12 
2b 22 
26 56 
27 58 
28 50 


26 50 


29 380 


10 56 
11 11 
11 26 
11 41 
11 56 
12 22 
12 53 
13 05 
13 24 
13 48 
14 18 
14 46 
15 16 
15 45 
16 1:1 
16 47 
17 30 
18 10 
18 50 
19 49 
20 38 
21 40 
22 50 
29 20 
29 52 
25 04 
26 12 


27 54 
28 46 


3 
10 48 
11 03 
11 48 
11 33 
11 48 
12 19 
12 44 
12 57 
13 16 
13 42 
14 12 
14 39 


15 09 


15 40 


16 07 


16 44 
17 27 
18 ob 
18 45 
19 45 
20 30 
21 90 
22 40 
23 10 


23 44 


24 34 


26 00 


26 46 


27 46 
28 40 


29 30411 


29 28 


Longitude 


A TREATISE ON MAGNETISM. 207i 


Longitude Weſt. ——Variation Weſt. 


11 2511 17]11 08011 oo[10 51110 41010 3110 21110 11110 or 
[11 40/11 Z2|11 2gj11 14011 06010 57jto 48010 39/10 gojto 20 
10112 04|11 57]11 47]t1 36011 25111 16]11 07/10 88010 49010 40 
12112 32112 2012 o8{11 56/11 44Þ11 35/11 26011 17/11 08010 59 
14112 48012 40[12 g2j12 24112 16112 04011 50113711 24111 11 
1613 12/13 obj1g 00/12 56012 48012 34112 20/12 06011 52[1r 38 
18113 36113 30113 24113 18013 12[12 59/12 46012 33012 20/72 06 
2014 06013 59113 52113 45113 36[13 23113 10/12 47/12 34/12 21 
22114 3214 25014 18014 1214 713 53013 39113 25113 11/12 57 
24115 02114 55114 48114 43[14 38014 23114 08/13 58013 38113 23 
205 3515 3015 25115 17]15 09f14 56/14 43/14 30014 16014 02 
2816 021 57]15 52115 471g 401 3o[15 1615 00/14 43014 26 
30/16 40016 35116 30016 24116 17/16 06015 50 
32117 24117 18017 10[17 o2j16 54116 44116 go 
3418 o2[17 55117 48[17 40[17 32[17 20[17 06016 5016 34116 18 
3618 40[18 33018 26018 18118 10018 oof17 44017 goſt7 12116 54 
38119 37119 27119 15119 05118 55118 40[18 24/18 o8[17 50/17 32 
40120 20120 10120 00119 50119 4019 26019 10118 54118 38118 20 
42021 19ſ21 0721 54/21 43/20 3020 20020 07119 64/9 41/19 28 
44122 28022 16022 0402 1 49] 21 2602 1 102 1 00/20 46020 32020 18 
46123 oo. 22 49.2 2 3802 2 26022 19121 88021 43/21 28021 13020 68 
4823 36123 27123 18123 ogſeg ooſ22 45% 2 3oſ22 15122 01 45 
5024 42024 30/24 18124 0423 5oj23 37 2 
52 25 47125 33025 20[25 0524 5004 37/4 2424 123 5623 42 
54.26 4026 32/26 24126 15/26 06025 52023 38025 24125 1 

56027 36027 25127 13027 02026 50026 3926 28 | 
58,28 3 28 18028 06027 56027 46027 34127 2227 10026 58126 44 4 
60 29 20[29 09 28 58028 46128 g4128 23/28 11128 0027 48127 36 


20 21 22232425 |26 | 25-4408 29 
FIC :jo 1Jo Jo 1Jo fo 1Jo Jo fo iſo 
010 40010 32110 2410 15110 obf 9 53] 9 42] 931] 9 20] 9 og 
2110 5 10 48010 41 10 31010 21J10 11010 01 951] 9 41 9 JI 
4/11 10/11 02110 53]10 44110 3610 26010 16010 06 9 564 9 46 

6 

8 


— 


14 L 0ongitude 


88 A TREATISE ON MAGNETISM. 


Longitude Weſt.— Variition Weſt. 


. 


130131 132 | 33 |34 |35 337 [38 | 39 
North.] o j 705: / 10 26 2 — Ao, 440 /10 
| 8 oof 7 41 7 221 7 o2] 6 42 


ol 858] 847} 8 3068 
2| 9 21] 9 08] 8 55] 8 36 8 19 8 00] 7 40| 7 20 
419 369 24]9 13] 8 44 

69 59493928 53] 8 43] 8 1g] 7 566738 

8010 10/10 oof 9 zo[ 9 3109 12| 8 53] 8 34] 8 15] 7 56 7 36 
10010 go[to 20010 10] 9g Zi] 9 329 13] 8 54] 8 35 8 15 
12/11 0010 45/0 golio 11] 9 521 9 33] 914] 855] 8 36 
14/11 2411 10fto 57/0 3910 2110 03 9 450 9 27] 9 og 
16061152111 281 2411 07/0 5010 33110 16| 9 38] 9 40 
18012 0802 our 50% 1 33071 16010 5910 42110 28110 08 
20012 430/12 2902 16012 00/11 43/1 20 1 0910 52110 35110 08 
22013 08012 88012 48012 31/12 14/1157 1 40/11 23/11 0510 47 
24113 48013 34/13 20/13 02012 44/2 261 2 08011 500113211 14 
2614 08013 54113 42113 25113 08012 5:112 3412 16011 58111 40 
28014 42114 26014 0413 47113 30113 1312 56012 38012 20012 02 
30015 23015 03/14 43014 26114 0913 52413 35113 18013 0012 41 
3216 000/15 410/15 22015 04/14 46014 28114 10113 52113 3413 16 
24116 34116 14/8 55/15 37115 19/5 01014 42/14 24014 06113 48 
36017 160617 oojt6 44/16 24116 045 445 2415 04014 44 14 22 
38018 o2[17 400% 2217 0216 42/6 22/16 02115 41115 20114 59 
40018 40/18 20018 00j17 40{17 20017 oofib 40016 1918 58115 37 
42019 14/19 0218 4808 27/8 06017 45¼% 24117 0 016 42116 22 
44120 04019 509 360 17118 58018 3918 20118 0017 40% 20 
46020 43120 28020 2000 54/19 36119 18519 o0[18 42118 13]17 55 
49[21 39/21 15% 1 00/20 4220 24120 06/19 4819 30119 12118 51 
50[22 28,22 16 22 0021 4ojz1 20/1 cof20 40/20 19]19 58019 37 
52423 28/23 1 412 0002 2 39/22 18|21 57121 36021 1520 54420 33 
54124 42 24 23 24 12123 55123 38123 21023 04022 47022 3022 14 
56125 44.25 33i25 2205 05124 48024 3024 12 23 54023 36123 18 
3826 39,26 17/26 ob[25 48j25 30425 12124 54/24 36124 18023 59 
60127 2427 12427 00126 43126 26026 09125 52025 3425 16024 58 


©... * a. _ as 


Ain ſw - -. 


Longitude 


A TREATISE ON MAGNETISM. 59 


Longitude Weſt. Variation Weſt. | V. Eaſt, 


— . r 


41 424344 | 45 | 46 47 | 48 49 
0 10 Jo 7 o 219 o lo 7 
430 3 45 3 0⁰ 2 15] 1 go] 0 4 N 045 
| 4 13] 3 30 2 454 2 00] I 15 0 Zo —— 


* 8 


* 
9 12 


O 


882 
* 
wh 
on 


8 OW 0» 


a 

on 

Gt 
SJ J_ &, 00 On On 
0 O 


6 
6 
148 30 147 
8 


18 5717 20/6 45516 10115 35115 0014 25 
5220 12019 44019 16118 48018 200% 4717 14116 41116 o8115 35 
54121 44[22 20[19 56119 3109 06/8 40/8 14117 47417 
56.23 00022 30|22 0002 1 31020 68120 20/19 42119 04118 34118 06 
5823 40[23 12/22 4422 12 1 480 120 3620 00019 24118 48 
boi24 40 24093 38123 0/122 36022 15121 3421 o2ʃ20 28119 56 


H2. Longitude 


60 A TREATISE ON MAGNETISM. 


Longitude Weſt.—— Variation Eaſt. 


50 51 

North 1 1 
| : 

W I go! 2 15 

211121 1 42 


54 | 55 | 5657 [88 | 59 


99 33 6 :4 © 


4 — 2 
5 FX 1 58] 2 36] g 11] 3 27] 3 45] 400 
B] 1 14 0 44 1 14] 2 49] 2 22} 2 40} 258} $18 
20} 1 47 1 20] 1. 102 1 32 28 2 1c] 2 30 
12] 2 26 150 o 40] "fg, | 50] 1 08] 1 30 = 
24] 3 04] 2.30 o 50 12.— on 0 0 40 
16] 335} 30 1 33] 1 03] 6030 | * 
180 414] 3 46 2 150 1 49] 1 10] 0 42 15 
20] 4 41] 413 2 58] 2/27] 1 56] 1 26 0 56 > 


1 20 
24] 6 og] 5 37 4 00] 347] 3 ob] 2 45] 2 24] 2 02 
260 © 28] 6 02 435 45 3 35] 3 13] 2 5% 22 
28] 6 52] 6 26 502 43 4 04 3 82} 3 12] 246 
300 7 26| 7 02 6 07] 5 35] 502} 4 32] 408) 3.44] 320 
320 8 oof 7 38 08 5 34] 5 oof 4 36} 4 12 3 46 
34] 8 24] 7 56 0 37] 00g] 5 30] 504] 4 38] 412 
361] 9 06 8 40 7 08] 6 34 6 oof 5 32] 5 04] 4 5 
33] 9 45] 919 7 35] 7016 37] 607 5 387] 507 
gojio 22] 9 56, 8 22] 7 44] 714] 642] 6 10] 5 30 
42 44 11 g 03] 8 28 7 52 7 18 6 44] 6 10 
44111 45Þ1 21 9 44] 907] 8 30 7 54] 7 180 6 4˙ 
4002 28012 00 11 2510 30 9 14] 8 44] 8 1674 
713 14112 42 | 111 0410 ZIif g 58 9 289 10] 89 
50014 00113 34 | 1:2 0Bj11 33111 0810 3010 oo] 9 25 


13 00[12 3O[12 oo 26110 54j10 26 
14 10113 40113 oof12 24 11 54111 24 
115 20114 5014 20113 5c4ig 20112 50 
16 04 153414 14 113 4013 10 

0116 4616 oo}t5 204 50114 20 


A | Variation Weſt, 


Longitude 


A TREATISE ON MAGNETISM» 


Longitude Weſt.—— Variation Eaſt. 


60 


61 


58 12 40 


56 12 201 


61 In 5 | 67 [;68 69 
C3 4 0 5 140 „lo. 
732 7 54 9 180 9 4010 0010 20 
6 23] 055 8 25] 8 46] 9 08] 930 
527 5 54 7 28] 747] Bo6| 8 26 
4 45] 5 12, 6 43] 7 04] 7 25] 7 46 
4 00] 4 24 5 52] 6 13] 6 34] © 54 
315] 3 of 610 
518 

4 41 

| 4 0b 

3 40 

3 10 

232 

1 56 

| t 40 

- 124 

o 2 

20 0 40 


90013 30 


7 34 
8 30 
9 28 


Variation Weſt. 


9 
bl10 260 


Longitude 


62 


A TREATISE ON MAGNETISM, 


Longitude Weſt. Variation Eaſt. 


North, 


73 


8 


74 


3 


008 


Ls 


75 


1 


= | 


77 | 78 [79 


. 


7 14] 7 35] 7 56| 8 1218 28 


2 54 3 16] 3 38] 4 00/4 22 


1 26 1 46| 2 060 2 292 43 


4 343 38 5 0 1 4000 56 


6 30 6 50 7 110 7 29] 7 47 


5 40 6 24] © 260 6 46| 7 06 


5 02 5 35 5 46] 6 0% 6 28 
4 26 4 46] 5 060 5 27 5 48 


3 58} 4 16} 435] 456| 5 17] 


3 28| 3 46] 404 4 25/4 4 


| 2 46] 312] 3 343 56 
2 og] 2 26 2 50| 3 1213 34 
1 44] 204] 2 260 2 493 12 


i 00 1 20] 1 43] 2 07 2 31 
30 1 oof 1 25] 1 48| 2 12 
40] 1 00 1 28| 1 50 


% 29 
Ge 
2 111 34] 101] © 300 * 
2 37] 1 54] 1 16] 0 50{o 20 


3 42] 2 46] 2 oo] 1 1olo 35 


2 O4j1 10 


4 36] 3 30 2 20 
5 25 4 2c|3 10 


7 4al 6 34 
Variation Weſt, 


1061 32 
0 48 pl 5ol 1 17 


g 56 2 30/1 40 


11 ö 301 © 50 


— 
> 
OO 
FTC 
© 
D 
tO 
[1 
D 
to 
TY 
S 


col 1 16} 1 26 
45] 1 oof 1 14 
1 02 


| 
Variation Eaft, 


Longitude 


ES 


81 


82 


3 


Longitude Weſt. 


' 


$3 


84 


85 


86 


A TREATISE ON MAGNETISM. 


Variation Eaſt. 


88 


10 g0 
10 06 
0 

3 57 

8 00 

7 39 

7 16 

6 40 

6 29 

6 14 

| 545 


532 


TABLES 


64 A TREATISE ON MAGNETISM. 


TABLES or THE VARIATION. 


OF THE 


MAGNETIC NEEDLE, 
Obſerved at different Times in the A Hlantic Ocean, 
North of the Equator. 


| Longitude from the Meridian of London. 


Obſerved by Duclos 
Guyci, in 1763. 
at. Long. 


OOO O adde 
— 
8. 
t 
S 
Un 
G9 
RN 
0 
\© 


W. 


Os ſerved by Duclos 


Guyot, in 1763. 


Varia.} Lat. 


©0{42 5017 14 


00145 O54 5 45 
4 59 
Bcugainville, 


A TREATISE ON MAGNETISM. 


By whom ob/erved in 1766. Varia. Lang. 
y Jerved in 17 Fw ons 
Bougainville, 1766, 14 50/4 54025 45 
Carteret, October 10, . 6 36 6 3421 Bi 
Bougainville, 5 45/9 16027 28 
| S Finca 
3 
. | | : 6 O 29 27 46 
Carteret, October 11, | 6 40 21 05 
Bougainville, 8 oo 18 07 
Carteret, in September, 8 OY ooſ22 30 
September 22, 8 20/16 3423 20 
Bougainville, | 8-26 18 oO; 
Wallis, September 24, 8 20/14 53/23 20 
Bougainville, 8 45127 18029 53 
| II 3033 40j23 35 
12 3035 46/21 43 
_ Carteret, Sept. 17, 13 24 18 52 
Bougainville, 13 15036 8 51 
Chappe, Jan. 7, 14 13/27 27/74 42 
Wallis, Aug. 3, 14 23128 goli6 30 
Carteret, Sept. 4, 16 O0. 17 Og 
Sept. 3, 19 0438 13 10 
Chappe, at Cadiz, 19 12836 5 48 
Carteret, [20 1737 131.42 
Aug. 30. 20 25/42 2. 4 
Wallis, * 21 005 8 1 
Carteret, 22 30048 8 CO 
By whom 'obJjervea in 1767 Varia Long 
15768, 1769, and 1771. E. W. 
De Fleurieu, April 28, 1769, o ooft4 45{47 10 
Gerard De Brahm, | © N35 30% 4 30 
t., O 4134 38/73 2 
July 26, 1771, | 2 3033 24174 55 
| [rx 30133 307 Co 
I Gcrard 


66 


A TREATISE ON MAGNETISM. 


By whom obſerved in 1767, Varia.| Lat. Long. 
1768, 1769, and 1771. E. N. W. 
= | 3 ; | @ [ 898 | 5 
Gerard De um. | I 35530 30 82 
2 ©0128 40081 
2 00027 40080 
De Fleurieu, 3 24, 1769, 2 00032 1500 
March 2, 2 23[14 $1157 
| April 19, 2 24014 2215T 
Gerard de Brahm, July 25, 5 
1771, Rt July 25 : 2 42]32 4000 | 
2 50032 3oſ76 
De Fleurieu, June 22, 1769, 3 27/7 47170 
May 3, | 3 29114 3955 
June 20, 3 54123 53Þ69 
Gan de Brahm, 1771, [4 0027 20080 
De Fleurieu, May 22, 1769, | 5 10020 oofjl 
Gerard de Brahm, 1771, [ 24126 50080 
: 5 5929 40081 
Off Cape Florida, 6 o0ſ25 42180 
6 2524 25082 
Chappe, La Vera Cruz, | 
March 15, 1769, ; 6 799 0 
Gerard de Brahm, 6 47830 100882 
: W. | 
De Fleurieu, April 28, 1769, | o o0[14 45147 
5 de 1 9 July 28, 1 5 55 3807 
De Fleurieu, April 1769, 0 21114 44447 
April 27, O 421/14 42146 
Chappe, Jan. 23, 1769, { 1 15118 04/41 
De Fleurieu, April 26, 1969, | I 15/4 45]43 
| April 25, I 58014 47/41 C 
June 27, | 2 00/34 06167 
| April 18, | 2 15114 48139 
Chappe, Te 1, {2 38515 1254 
Gerard de Brahm, July 29] | PO gl? e 
1771, 27 ve | | 


Gerard 


By whom obſerved in 1767, 
1768, 1769, and 12717. 


ö 


Varia. 


W. 


AK 


— 


Gerard de Brahm, July 2 
1 ba 


De Fleurieu, June 29, 1769, 
Chappe, Feb. 8, 
SP 2, 

Wallis, April 11, 1768, 
Carteret, Feb. 15, 1769, 
Wallis, April 8, 1768, 
= De Fleurieu, June 30, 1769, 

Gerard de Brahm, Aug. * 


1771, 
Aug. 4, 
Carteret, Feb. 26, 1769, 
Feb. 21, 
Feb. 19, 
Feb. 10, 

Mov. $,-- | 
Chappe, January, 13, 1769 
Carteret, November 8, 
Cook and Bayly, Oct. 8, 1768, 
Gerard de Brahm, Aug. 8, 


e 


— 


kd. i — 


2 


W 


Aug. Jo, 
| Aug. 15, 
Cock m | 
De Fleurieu, April 3, | 
Gerard de Brahm, June 1771, 


Chappe, Dec. 1768, 
Wallis, April 1768, —} 


© ©00MMqI DAR GU So ww Wwe 


——_— 
O O 00 


De Fleurieu, April 1769, 
12 


r 
3 


Dee 


88 SSS 


11 
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A TREATISE ON MAGNETISM, 


Lat. 
N. 


68 


By whom obſerved in 1767, 
1708, 1769, and LIZE 


— 


Gerard de Brahm, * I 8, 
j 


TT 
Aug. 19, 
De Fleurieu, July 20, 1769, 
. Chappe, Dec. 31, 1768, 


De Fleurieu, July 21, 1769, 


5 


Carteret, March 3, 

At St. Michel, March 4, 

Gerard de Brahm, Aug. 22 
11 


— — a 
s 


Aug. T7. 
Chappe, Jan. 5, 1769, 
De bleurieu, Aug. 28, 
Chappe, Jan. I, 
Wallis, April 23, 1768, 
De Fleurieu, Aug. 8, 1769, 
Carteret, March 5, 
March 6, 
De Fleurieu, Aug. 12, 
Gerard de Brahm, Aug. 23,0 
FTTH 
Carteret, March 6, 1769, | 


De Fleurieu, Sept. I, 
Cook, in Sept. 
wg Fleurieu, July 18, 
Sept. 75 
July 12, 
| 4 + 
Chappe, Jan. 8 


Geracd de Brahm, Aug. 24, 
\ 


+ T7 Hs 


Varia. 


A TREATISE ON MAGNETISM. 


Lat. 


De Flcurieu, Sept. 8, 1769, 
| Sept. "2 


[6 00134 
16 22135 30 
- Cook, 


21 


| 


rx 13 


7 32 


| | ' 
A TREATISE ON MAGNETISM, 


By whom obſerved in 176). Varia.] Lat. Long. 
768. I 769, and 1771. W. | N. W. 
0 U GS-8 oO * 
Cook, Sept. 1768, 16 3032 33116 19 
De Fleurieu, July 9, 1769, 16 30042 17]42 30 
Carteret, March 28, 16 46139 09138 32 
De Fleurieu, March 29, 16 49037 42115 30 
| Oct. 28, 116 5847 11/18 21 
| Aug. 3, 17 02137 Iq425 13 
Gerard de Brahm, 1 26, 17 ob 48 bs 
1777 1 " 3 a 
ug. 117 10048 4923 1 
De Fleurieu, at Cadiz, in , 6 4 n 
March, 1769, n F 
Cook, in fight of Teneriffe, | 
Sept. 23, 1768, 1 | 
De Fleurieu, Oct. 17, 1769, [i7 38]46 43] 6 32 
Cook and Bayly, Sept. 20, 1 | 
1768, Salvages, $17: 
Gerard de Brahm, "Gs: 28, 78 8976 
177/11, ſis ode 16 09 
Aug. 29, 18 hs 22119 09 
De Fleurieu, Sept. 12, 1769, lis 26035 49] 6 oo 
Gerard de Brahm, Sept. 5 1s 12 
1 7 Z "| 30049 14] 2 04 
. 13 3049 15 5 2 
Kerguclon, 1767, 18 300% a : 
Courtanvaux, June 9, 1767. 9 N 7 FF, 
at Dunkirk, — ih 3305 02 
De Fleurieu, Oct. 12, 1769, 18 40036 3aſob 15 
Kerguclon, 1767, 18 42]60 44] 2 41 
Courtanvaux, 1767,oft Rot- 3 
terdam, - 2 55} | 
Kerguelon, 1767, 19 ooſ59 3of I 10 
Cook, July 30, 1769, 19 29133 04114 30 
Courtanvaux, 1767, at Calais, 119 36 


70 A TREATISE ON MAGNETISM. 


By whom obſerved in 1767, 
1768. 1769. and ET 


Varia. Lat. Long. 


W. | N. 


Chappe, 1768, at Havre de 
Grace, - - - \ 


Kerguelon, 1767, 


Wallis, May 13, 1768, 
De Fleurieu, Jan. 20, 1769, 
Feb. 18, 

Kerguelon, 1767, 
Cook, Sept. 5, 1768, 
Wallis, May 10, 1768, 
Kerguelon, 1767, 


19.4949 29 


20 22[44 I5 


5 


19 42|60 44 
20 00[48 46 
20 00[49 58 
20 00[4I 5 


21 00/60 10 
21 04042 50 
22 30449 33 
22 30050 00 
23 30060 58 
31 00064 30 


DO Q O S oa 0 


. 


32 oolbs 11 


by whom obſerved in 1773, 
| 1774, and 1776. 
On board L. Ecureuil, 1774, 


Cook 484 Bay ly, Aug. 37, 5 
| e. — 5 


1 
0 3 8 


On board the L Ecu reuil, 1774, 


Varia | Lat. Long. 
E. N. W 


O 15127 37/61 18 
1 3027 16061 29 
23014 2753 21 

3 0014 22157 47 

3 30]20 1601 46 

4.45/18 54061 54 
W 


o 30.29 959 41 
o 50014 40047 50 


* 1530 32158 08 
'"T JOHLS Flnge 27 


4 00031 58055 02 
4 42] 0 57526 30 
4 49] 0 07J26 30 


14 52 o 51126 40 


A TREATISE ON MAGNETISM. 


by whom obſerved in 1773, 


tt —__ 


1774. and 1774. 
Cook and Bayly, Aug. 30, 
On board L'Ecureuil, 
Cook and Bayly, 

Aug. 1776, 
On board L'Ecureuil, 1774, 


Cook, 1776, 


Cook and Bayly, | 
Ci 


i... i. ——— 8 n th. * th. p——_ * 


nth. 


_ * 


On board L'Ecureuil, 1774, 


Cook, Aug. 1776, 
Bayly, Aug. 19, 
Cook and Bayly, Aug. 26, 


Aug. 29, 
Cook, Aug. 15, 
Aug 26, 
Bayly, Aug. 25, 
Cook, 
Aug. 26, 
Cook and Bayly, Aug. 27, | 
„ 


Cook, A 27, . 
Cook and Bayly, Aug. 27, 
Aug. 26, 
| - Aug. 26, 
Rotinevet; 1973," - 
Cook and Bayly, Aug. 25, 1776, 


to 


OSO s ess sos =D 


buy 


_ 


A 
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72 A TREATISE ON MAGNETISM, 


By whom obſerved in 1773. 


2 and 1776. 


6 


Cook and Bayly, Aug. 2 * 


1776, 

Aug. 26. 

Cook, Aug. 25, 
Aug. 26, 

Boſh Aug. 27, 
Aug. IT, 
Aug. 25, 
Aug. 13, 

Cook, Aug. 18, 


Bayly, Aug. 29, 
Cook, Aug. 13, 


Aug. 21, 
Phipps, June 29, 1773, 
Cook, Aug. 4, 1776, 
Cook and Bayly, Aug 14, 
Aug. 18, 
Aug. 14. 
Aug. 22, 
Aug. 145 
Aug. 11, 
Aug. 22, 
Aug. 21, 
Aug. 14, 
Aug. 21, 
Aug. 11, 
Aug. 21, 
Aug. 18, 
On board | By Ecurevil, 


I774, — — — 


Phipps, June 29, 1773. 


1 
in 


. 2 


Varia. Lat. 
N. 


— — * 


SO e ο οο ο ws 


A TREATISE ON MAGNETISM, 


By wham obſerved in 1773, 
1774. and 1776. 


— one ge EOS c r NIE 


Cook and Bayly, Avg. 11, 
177, 


224 


Aug. 10, 
Cook, Aug, 22, 
Aug. 21, 
Roſnevet, in 1773, 
Cook, Aug. 10, 1776, 
Aug 11, 
Aug. 10, 
Roſnevet, 1773, 


On board the l Ecureuil, 


1776, 
Coak, Aug. 22, 
Roſnevet, in 1773, 
Cook and Bayly, Aug. 21, 
19%, 


a=” — — 


Bayly, Anas! 26 
Aug. 22, 


Phipps, June 28, 1773, {| 


Cook, Aug. 22, 1776, 


Phipps, * 39s 1773 
Its 


* _-__ 


Cook and Bayly, 
1776, 
Aug. 11, 


On board l Ecureuil in 1774, 
Cook and Bayly, Aug. 22, 

1776, 
Phipps.June 29, 1973, 


3 81 


1774. 55 
Cook and Bayly, Aug. 4 


1 


3 


} 


Aug: 18, } 


wn 


j 


Varia. | 


74 


4 


A TREATISE ON MAGNETISM, | 


By whom obſerved in 117 17 * Lat. 
8 1774, and 1776. _ Wy W. | N. 
—— | ag w_ 
Cook, Aug. 11, 1776, 16 39H 5 
Phipps, July 26, 1773, 12 47]80 18 
Cook, Aug. 8, 1776, 13 Ig 45 
| j13 14019 46/1 
On board F Ecureuil in 1774, 13 1539 18 
Bayly, Sept. 16, 1776, 13 19] © 22 
Cook, Aug. 8, 113 20019 42 
Bayly, 13 21] 4 17 
On board I Ecureuil in 1774,|t3 30028 50 
Cook, Aug. 8, 1776, 13 36019 35 
Cook and Bayly, 13 52120 30 
Aug. 14 O0j28 30 
On board P Eeureuil in 1974, 14 00130 37 
Wallis, Sept. 8, 1776; 14 10132 35 
Cook, Aug. 8, [14 1920 30 
185 14 3020 3 
| n 
Aug. 3. 14 41128 3 
Phipps, July 2, 1773, 14 55/78 22 
On board I Ecureuil in 1774, [5 00032 38 
15 0935 4 
[15 0040 2 
Cookand Bayly, Aug. 6, 1776, 15 04/23 54 
Cook, 15 12023 $4 
| Y 3 1 053 I® 
On board I Feureuil in 1774,]C5 30,28 502 
| | 16 0039 47 
_ 4, Phipps, "a 6, 1773s 16 22152. 20 
| | 16 38/52 20 
une 27, 16 5074 20 
Bayly, Aug. 19, 1776, 16 5227 432 
Phipps, June 6, 1773, | 15 55062 20 
On board I Ecureuil, W 7 00.41 97/1 
| ch 08,41 301. 


A TREATISE ON MAGNETISM, 


IS: 


By whom obſerved in 1773, E Lat. MK 
1774, and 1726. 
.|o 8 
Bayly, Aug. 19, 1776, 6. 1 2 26120 32 
Phipps, June 25, 1773, 17 173 $5] 7 SE. 
June 2, 17 15/74 20010 13 
Roſnevet, 1773.1 17 15129 00015 45 
| 17 1$]25 00018 28 
Phipps, June 27, | 17 2274 20]I0 13 
On board I Ecurcuil, 1774, 7 303 39133 27 
2 Bayly, July 30, \ 17 43655 og 5 oo 
On board I' Ecureuil in 177 18 00044 53031 27 
5 and 1 9 28, 8 07555 45014 20 
| Ck: Bayly, July 29, FE 11132 O4[14 20 
On board I'Ecureuil in 17%, 18 15/43 4611 50 
Cook, July 30, 1776, 18 1781 I 50 
July, 28, 118 3333 45/4 20 
July 29, 8 353 45/4 20 
18 38132 Ot 20 
18 3932 04f14 20 
July 21, 118 4438 10026 32 
Cook and Bayly, July 28, 18 55]z3 45/4 20 
Phipps, July 31, in 1773, 18 57179 44/10 21E. 
. 19 oc[74 2000 13E. 
| , - June 49, 19 1152 3 @ 26 
On board I'Ecureui] i in 1774, 9 13145 23] 9 58 
Cook, july 30, 1776, 9 2131 o8ſls oo 
Phipps, June 17, 1773, 19 220 300 1 34 
On board l' Ecureuil in 1774,09 3<[45 29] 7 22 
Phipps, Aug. 31, 73. 09 3. 58 481 3 54E. 
Cook, July 13, 1776, 19 4950 080 4 10 
On board I k.cureul, 20 O7 o/ 59 
Cook, Aug. 6, 1774, [20 14|:3 17] 9 $1 
| | K Cook 


Cook, yu? Hi. 1776, „ 
B board I Ecureuil, in 1774? 


75 A kEATIGA ON MAGNETISM. 
1% Lat. 41 


By whom „bet in 1773; 
13 Ee 2 | 


W. 


8 


— 


Cook, July 13, 1776, 
Bayly, Aug. 13, 
Phipps, July 2, 1773, 
Sepr. 20: 
On board VEcureuil in 1774. 
Bayly, Aug. 6, 1776, 
On board I'Ecurevil in 1 774. 
Phipps, June 27, 1773, 
Bayly, July 11, 1776, 
Aug. 11, 
Phipps, June 14, 1773, | 
Sept. 4, 
Cook, july 25, 1776, 


1770 Se 
Cook, July 25, 
Aug. 8 
Phipps, June 14, 1573. 


20 


421 


[2 
21 


0 
20 
20 


20 
20 

20 
20 


24 


21 


22 


22 27 
Cook and Bay ly, July 5 * 


td 
- tv 


June 27, 
June 21, 
Cook, July 17, 1776, 
- Phipps, June 15, 1773, 
Aug. 31, 
Bayly, July 17, 1776, 


15 Fhipps, Sept. 5, 1773, 


June 15, 


RFI 49 5 tw 


— — 


Pee BD 0 vw 


Sept. 3, 


«| 


9 
4 
21924 


4 


19 ts 


5000 


1 


10 


15 


Chevalier 


4 TREATISE ON MAGNETISM. 


By whom obſerved in 1780, to 
e 


i. 


_ » 


Chevalier L'Angle, 1782, 
Bayly, June 30, 1780, 


| Cook, June's;: - 
Aug. 27, 
Bay ly, June 25, 


Bayly, June 15, 

f ag 
Cook and Bay ly, June 18, 
Bayly, July 10, A 3 49:1 | 20 
Chevalier de L' pgle, Au Wks a 

75 1782, | 5 8 9 | Z. Churchill 
Bayly, July 14, 1780, | | 250% 6 
Cook, July 6, 10 40 30 
Bayly, July 12, 636 5 41 22 
Cn de L. Angle, Aug 7 . 

8, 111 z | . 

Bayly, July 6, 1780, fl 05140 30 

July 23, | h 32 46 
July 21, 36 50 
July 22, 36 51 
July 27, 33 20 
July 29, 5 28 30 
July 30, 26 50 
Aug. 2, + 45112 45 
| - af 


in fight of 
8 


. 


78 4 TREATISE ON MAGNETISM, 


Varia. Lat. Long. 
N. [Ws 


By iis obſerved i in 17 780, to 


1782. 


* 


Bayly, Aug. 35. 
Aug. 5, 1780, 
Cook, Aug. 2 
Aug. 6, 


Bayly, Aug. 6, 


Aug. 20, 
Aug. 18, 
Aug. is, 
Aug. 25, 
Aug. 17, 
Aug. II, 
Aug. 13. 

Aug. 12, 
Chevalier De LAngle, Sep-1 
tember 24, 2732, 

— Aug. 3, 17 82, 

La Perouſe, Aug. 3 

Chevalier De L. Angle, } 

July * 

Morning. July 14. 
Evening, july 14, 
Morning, July 12, 
Evening, July 12, 


4 
42 


4 


41 


1 


2 


42 
July 21, 


09162 41/81 08 
8359 41,60 21 
4059 41/50 21 
1059 42159 49 


"= 42 59 49 
| | | 


By Admiral Garaner en boar 


brs Majefty*s ſhip Queen, 1793. 


Varia.| Lat. 


E FN . 


A TREATISE ON MAGNETISM. 


his Maieſi ſhip Queen, 1293. E. 


! 


\ 


— — Ps. | 
» OD OOURWHHh =-m»rmmO 


. Eo 


Bo A TREATISE ON MAGNETISM. 
ö S wy * * = 


8 By Admiral Gardner, on 24 


- 4 I : 


LT 
32 


0 0 

18 39030 20020 
19 50 
20 04 
20 05 
20 OC 
20 55 
T 20 
22 13. 
23 oo] 
23 1466 
25 3 
28 03 
28 gol 
29 30 
27 39 
26 oc 


47 05/19 30 
49 40 16 10 
49 58112 08 


Long. 


By Admiral Murray, on board Varia.| Lat. 
W. 


bis Majeſty's ſhip Duke, 1793.) E. N. 


ä 
dats} a. AM. a. as. 4 


4 0 4 7 
| 0 00029 00063 23 
0 00/29 50 62 41 
. 0 30124 30064 00 
2 3018 20063 17 
| 3 30 Marti|nico. 
5 *% 1 

2 30/14 0248 58 
2 50030 53i61 29 
9 45/39 09/47 ob 
10 00/18 2932 o 
IT 15036 23j;1 16 
> | 113 04 26145 36 
A By 


A TREATISE ON MAGNETISM 51 1 


By Admiral Murray, on board his Varia. Lat. | Long. 
Majeſty's foip Duke, 1793. | W. LN. W. 


7 
* 
> 


00 


9 30 0 
14 0022 0402 
15 00140 56 44 
16 30142 49149 
18 00044 0036 
19 45144 3933 56 
21 I5144 36128 50 
21 309146 34/16 02 
23 0048 4914 42 
125 39,49 29111 10 


39 
37 
25 


* 


1 TABLES 


OFF THE 


' MAGNETIO NEEDLE, 


| Objerve a different Times in the Al bw cal 
_ South of the Equator, 


| Longitude from the Meridian of London, 


þ — 


By whom obſerved in 1760, Varia.| Lat. [Long. 
1763, 1764, and 1765. F 


| 
Duclos 'Guyot, in 1763, | 
| | | 

| 


Byron, Nov. 11, 1764, 11 45142 3als7 47 
Duclos, in 1763, 12 00134 39140 22 


Byron, Nov. 4, 1764, 13 oofgs 531co 30 
Duclos, in 1763, 113 0033 4049 22 


th "TREATISE ON MAGNETISM. | 83 75 


By whom obſerved in 1760, (ts Lat [Long 
1763, Leone and 1765. E. 8. 


* 


Ducls in 1763, 16 
117 
. 17 
Byron, Nov. 10, 1764, 18 
Duclos Guyot, in 1763, 19 
7 | ö 19 
Byron, Jan. 11, 176355, 119 i 
Nov. 12, 1764, 19 
Nov. 15, 19 
Duclos Guyot, in 1763, 20 
0 [27 
| 22 0049 
Byron, Jan. 12, 1765, 23 30 
6, VV. + 
Duclos, in 1763, I; 
; 4 
Le Gentil, April 22, 1760, 7 
by whom 6bJjerved im 170, Varia. 
1767, 1768, i769, and 1770.| E. 
0 
. Carteret, Oct. 31, 1766, I 
Nov. 2, I 
Mor Nov. FA 4 
Evening, Nov. 7, 5 
Nov. 8, 6 
| Nov. 11, 8 
Cook, Nov. 1769, 11 
+, "oo LY [1 
Carteret, Nov. 15, 1766, 12 
Nov. 16, 12 
| Dec. 7, 1769, [2 
Caterer, Nov. 17, 1766, [13 
Cook, 52 1770, [3 Oßla 


L 2 


” 


By whom obſerved in 2766, 
1767, 1768, ke and 1770: 


A TREAFISE ON MAGNETISM, 


6 oag — 5 Lat. s 


Cook, March, 
| Jan. . 
Carteret, oy. 17, 17 
18, 
Cook; Feb, 15 1770, 
Wo March 6, 
Feb: 17, 
Carteret, Nov. 20, 1766, 
Nov. 18, | 
 _ Nov. 21, 
Cool, March 4, 1770, 


Carteret, Nov. 28, 1766, 
Nov. 29, 
Dec. To 
ov. 29. 


Dec. 7, 


Dec. 8, 
Dec. 6, 


EC. 9, 
Dec. 5, 
Wallis, Dec. 8, 


Carteret, Oct. 31, 

Bougainville, Jan. 14, 1 

8 Carteret, Oct. 30, 1706, 
TEE. 28, 

Bougainville, Jan. 11, 1767, 

Carteret, Oct. 27, 1766, 

| OTIS. ac, 

| Feb. 6, 1768, 

Bougainville, in 1766, 

Carteret, Feb. 5, 1768, 


N 


1 


OC 


15 
20 


04 
10 
IC 
35 
45 
52 2 


16 29 


6 34 


Ig OC 
Ig 02 
19 40 
19 45 
20 20 
20 39 
20 34 


75 15 


16 16 


20 35 
20 40 


305. 


SE" 


0 


| 2 01 


FS 
44 47 
38 04 
[372 32 


— 


3 30 
5 12 


3710 41 
6 30 


10 30 


| 709 


308 42 
309 41 


309 25 


8 40 


| 12 30 


930 
303 42 
301 49 
296 53 
301 49 
29939 
296 26 
297 40 
295 59 
299 02 
294 0h 


339 00 
329 20 
330 21 
[331 16 
[331 05 
33141 


41333 07 


342 03 
1342 55. 
342 5 


Carteret» 


A TREATISE ON MAGNETISM, 85 


By whom obſerved in 1766, 18 Lat. Long. 
__1767, 119%, T6g-ant 996 ee ER 
| W-:- 2 0 U | o 1 
Carteret, Feb. 3, 1769, 9 04] 5 04344 45 
eb. 4, 9 10] 3 20.343 42 
Feb. 2, 9 34| 6 451345 47 
Bougainville in 1766,, | 9 45] 7 221345 43 
Wallis, March 23, 1768, 9 53] 7 581346 26 
March 24, 10 oc 7 281346 O0 
Bougainville, Jan. 11, 1767, 10 Ov 10 305329 55 
in 1766, 10 25] 7 371547 12 
| IT oc| 8 204349 00 
Carteret, Jan. 27, 1769, 11 40[iI 36035 1 05 
Jan. 25, 11 4712 54352 25 
Bougainville, in 1766, iT 5$C|II 11352 02 
| | 12 OC|i4 21354 24 
_ Carteret, Jan. 19, 1769, 12 3O[14 22353 26 
Wallis, March 19, 1768, 12 47]15 57135441 
March 15, 12 5016 260358 25 
113 oc|r6 44358 30 
Carteret, Jan. 19, 1769, 13 4016.060358 52 
Bougainville, in 1766, tz so a6 7 an. 
Carteret, Jan. 18, 1769, 14 3817 05 40 : 
Jan. 14, . _ "16. 191227 $61 629 
Cook, Dec. 9, 116 30[49 46] 20 28 
Bougainville, „ 16 300/25 51] 708 
Carteret, Jan. 15, 1769, 16 31/21 04 424 
Bougainville, in 1766, 18 1,[44 30 305 46 
18 59402 28 49 14 17 
Carteret, Jan 9, 1769, 119 2000 35] 13 38 
in Nov. 1768, 19 3ol34 24; 19 
Bougainville, in 1766, 19 45]45 041304 13 
19 55 4g] 13 17. 
19 5645 3531303 08 
| © 25134 4/] 2051 
O 4132 47] 17 22 
55 


Cook 


86 


By whom obſerved in 7725 
1773, 


A_TREATISE ON MACNRETTSNM. 


774, 10 


Tar. ro Lat. E 


— 


Cook and Bay N Sept. II, 


1776, 


_ 


Sept. q, 


7. 
8. 


Sept. 5, 
Sept. Io, 
Sept. 6, 
Sept. 7, 


Sept. 8, 


Sept. 7, 
Sept. II, 
Sept. 7, 


Sept. 10, 
Sept. II, 


Sept. 8, 
Sept. II, 
Sept. q, 
Sept. Io, 
Sept. 8, 
Sept. IT, 
Sept. 8, 
Sept. 6, 


Sept. 10, 


Sept. 8, 
Nov. 2. 
Sept. 5, 
Sept. II, 


Sept. 13, 
Sept. 23, 


000000000000000000000080000000000 a 


00; 

| 
00 
01 
05 
05 
06 


45 


07 
O8 


jane 


Oo O O v oe wowIvG 
+ 


0 3 
14 11 


— 


1 


— 


0 


347 04 


325 38 
326 10 | 


326 10 


326 10 
327 00 
325 41 
326 23 


1326 10 


324 38 
332 10 
325 41 


431332 10 
O11325 41 


13 23 


r 0 


5 


325 42 
325 41 


1325 41 


328 38 
325 4T 


325 41 


325 41 
32538 
325 41 


325 42 
326 23 


325 41 
32540 
328 17 
52700 
32541 
325 41 


535 10 
33118 


Cook 


By whom ob/erved in 1772, 10 


— ͤ — 


Cook and Bay ly, Sept. * 


pt. 
Cook, Sept. 22 
Cook and Bayly, Sept. 
Cook, Sept. 24, 
Sept. 14, 


, 0% 


A TREATISE ON MAGNETISM. 


| 9 01 


13 23 


9 01 


„ —— — 


89 to, | : 
12 400325 4 


325 40 
325 41 


13 23 
110-12 
01S 33 
7 18 


325 42 
3254 
325.50 
326 10 
325 59 


15 33 
29 19 
15 33325 58 
9355325 38 
29 12329 59 


329 59 


12 400325 41 


30 85 


18118 30 


12 40325 41 
00 6 45327 ©? 


WW «& TREATISE o MAGNETISM. 


By whom obſerved in 1772, toVaria.| 1 L at. ha 


17580. 
E 6 5622s Ee. Met ts „„ 

Cook, Spe Tm, 19012 44 325 41 
8 Sept. 1 -; | 2015 333A 58 
55 et 22, 1 200/29 12329 59 
3 Sept. 13, 1776, 12116 12325 10 
Cook and , | 1- 22]29 121329 59 
Cook, Sept. 23. 11 2229 298331 18 
Sept. 22, I 25129 123329 59 
Femeb h Feb. 22, 1773, | 1 26]53 121347 30 
wn, Bayly, Sept: T4 r 3017 +l; 24 42 
5 Sept. 23 11 3129 291331 18 
ept. 21, 1 31028 190328 10 
Sept. 23, 3329 291331 16 
ept. I4, | I 3; 18 301324 40 
Sept. 24, { I 38118 300324 40 
OX | | | 139130 25834 02 
Sept. 8, 14e 6 45/327 10 
Sept. 203 1 40027 444327 23 
Sept. 12, I 4215 331325 50 
; Sept. 22, | 1 4:]28 361329 50 
Sept. II, 14.13 231325 41 
941 Sept. 13, 1 43116 120325 10 
p Sept. 14, 1 438 301324 40 
=_— ' "oY SL et £3, 1 446 128325 10 
1 | Sept. 16, 1 4420 460324 23 
5 | 1 47j20 461324 23 
& Sept. 13, { I 48016 120325 10 
b: 23. 1 48029 29331 18 
= Sep. 12, 1 0/15 33}325 50 
Ul 2 548 3355 50 
Wo Sept. 22, 41 5329 121329 59 
I 5 1 55/28 36329 30 
. Sept. 20, 11 $6027 441327 23 
i7 Sept. 214 u 58077 441327 23 


A TREATISE ON MAGNETISM. 


89 


By whom obſerved in 1 712, Varia.| Lat. [Long 
to 1780. E. 8. 

; C ! 2 Oo . 
Cook & Bayly, Sept. 23, 1776, 2 0109 29331 18 
Sept. 21, 2 0128 1932734 

Sept. 1 3, 2 04028 191329 10 
Sept. 22, 2 04128 360329 30 
. 2 O41 6 121/325 10 
17. 2 0724 17324 22 
Sept. 16, 2 071 371324 210 
Sept. 14, 2 09117 400324 42 
cod Sept. 14, 2 1117 400324 42 
Sept. 21, 2 11028 191328 10 
Sept. 22, 2 12128 366329 30 
Sept. 21, 2 1328 191328 10 
Sept. 20, 2 15127 44327 23 
Sept. 13, 2 15/16 12325 10 
* 14, 2 16018 32/324 40 
| 2 16[18 301324 40 
Sept. I6, 42 20% 461324 23 
Cook and Bayly, Sept. 22, 2 22128 361329 30 
Sept. 13, : 2 25516 121325 10 
Sept. 16, 2 23021 371324 21 
Sept. 17, 2 24024 171324 22 
Sept. 20, 2 25027 44327 23 
Sept. 16, 2 26121 37324 21 
Sept. 21, 2 2728 191328 10 
Sept. 17, 2 28024 17324 22 
Cook, Sept. 21, 2 28028 191328 10 
Sept. 22, 2 31028 36329 30 
TE Sept. 24, 2 37130 250334 O2 
Sept. 14, 2 3817 40/324 42 
Sept. 19, 2 39026 47.326 03. 
Sept. 17> 2 43124 175824 22 
Sept. 16, 2 43120 4621 28 
Sept. 20, 2 4427 44/328 16 
| 2 44127 44327 23 


Cook, 


90 . na ON MAGNETISM. 


16620 47/326 03 
1727 14/328 16 
19;26 471326 og 
19125 54325 30 
23126 471326 03 
24124. 17324 22 
24121 37324 21 
25127 146328 15 
26127 14328 16 


Cook, Sept. 19, 


— 


Sept. 17, 1 
Sept. 16, 
Cook and Bayly, Sept. 20, 


By whom obſerved in I 2, Waria. 
. = * | | | 8. *}:-> Bhs: 
| 2 „ 0 1 
Cook, PE 16, 1776, 2 44021 375324 21 
Sept. 13, 2 45116 I 31324 10 
Sept. 20, 2 46027 14/328 16 
Nov. 16, 2 49020 460324 23 
Sept. 19, 12 491026 471326 03 
Sept. 17. 12 50024 17324 22 
| Li 20, 2 -50j27 29 326 40 
. Sept. 16, 142 52120 461324. 23 
| Cook and Bayly, Sept. 14, | 2 52118 300324 40 
2 53j17 401324 40 
Sept. 20, 2 53127 440327 23 
Sept. 17, | 2 55124 171324 42 
Sept. 14, 2 55117 42/324 40 
Sept. 20, 2 57127 141328 16 
Sept. 19, 2 59126 47326 03 
Sept. 20, 3 00027 14/328 16 
Sept. 14, 3 02118 30324 40 
Sept. 16, | 3 o6j21 27/324 21 
1 Sept. 22, 3 12028 360330 30 
a, Sept. 20, 3 13127 141328 16 
SNL Sept. 19, 3 14126 471326 03 
A Sept. 16, 3.14021 371324 21 
ö ; ; 3 15/20 461324 23 
Sept. 2.2, 3 45ʃ28 361329 30 
Sept. I 7, 3 1624 171324 22 
3 
3 
3 
3 
3 
3 
3 
3 
3 


By whom obſerved in 17/72, Varia. 
to 1780. / Ko: 
Cook 8 Bayly, Sept. 22, 1776, I-37 
Sept. 15, "2-49 
Cook, Sept. 19, 3-409 
Sept. 19, 4 36 
1 3.26 
Sept 15, 8 
Sept. 19, | 4 02 
Sept. 16, 4 19 
8. 1775, 5 18 
Sept. 1 56, 1776, 5 26 
Feb. 26, 177.4, $33 
rens Feb. 16, 1773; 6 30 
Cook, Feb. 25, 1774, 6 38 
eb. 24, 8 10. 
Furneau, 6 1773. 9 20 
Cook, Jan. $$; 1775, 9 26 
Feb. I, IO 11 
Fuss Feb. 2, 2773» IT OO 
Cook, Dec. 14, 1773, 14 12 
Furneau, March 7, 1773, 16 32 
| March 3, 16 45 
Cook, Jan. 1, 1775, 19 25 
Furneau, March 1,17) Rx 
Cook, Jan. „ 21 28 
W. 

Cook and Bayly, ht. 9 3 
1776, - - 
o 03 
Sept. 6, O 03 
Sept. 24, O O04 
Sept. 5, O 0b 
Sept. 6, | © 06 

— 


M 2 
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Lat. 
WV; 


91 


28 361329 30 


20 08324 29 


25 54325 39 
20 08 324 29 


25 0; 


20 080324 29 


26 471326 03 
20 46 


324 23 
337 56 


324 29 
35437 


35832 
353 52 
352 20 

50 
329 20 
333 12 


341 


297 05 
I4 56 
12 23 

315 20 


301 44 
5 | 
325 30 
325 28 
326 23 
334 02 
327 40 
326 10 


326 10 
Cook 


Long. 
| E. 


1833 


92 


By le obſerved in 17972, 


to — 


— 


Cook & Bayly, Sept. 8, 1776, 


Sept. 
Sept. 
Sept. 6 
Cook, Sept 8, 
| Sept. 
Sept. 
Sept. 


75 
Cook and Bayly, Sept. 6, 


Sept. 


Sept. 


Sept. 


Sept. 
Sept. 
Sept. 
Sept. 


Sep 


Sept. 
Sept. 


7, 
bo 


8, 
24, 


9, 
8, 


Seßt. 6, 
e DL, 

Sept. 
Sept. 


I, 
245 


I4, 


97 
Ty 


Roſnever, in 1773, 
Cook, 1 9, 


Sept. 
Sept. 


Sept. 


Sept. 
Sept 
Sept. 
Sept. 


1776, 


215 


9. 
6, a 


24, 


— 5 


IO, 
11, 


0 


. 


— — 


[i 


44 


oY TREATISE ON MAGNETISM. 
Lat. 


330 


12 
12 


TINT 


woot” rn 


40 


44013 231325 1 


325 41 


Cook, 


A TREATISE ON MAGNETISM, 


By whom obſerved 1 177 


70 1780. 


| Varia. Lat. 
W. 8. 


r 


8 


Cook, Sept. 9, 1776, 


Sept. 5, 
Sept. , 
Sept. 6, 


| Sept. 24, 
Roſnevet, in 1773, 


Furneau, N10, 1775, 


Cook, Sept. 7, 1776, 
er. 9, - 
Roſnevet, in 1773, 
Cook, Sept. 4, 1776, 
| Sept. 5, 
Sept. 6, 
Sept. 12, 
Sept. 4, 
Sept. 3, 
Roſnevet, in 1773, 
Bayly, Sept. 9, 1776, 
Roſnevet, in 1773, 
Bayly, Sept. 24, 1776, 
Sept. 4, 
Cook, Sept. 13, 
Sept. 3, 
Sept. 6, 
Roſnevet, in 1773, 


Furneau, Feb. 20, 1773, 


Cook, Sept. 3, 1776, 


Sept. 4, 
Sept. 3, 


5 


DB W DDD ND 2 ho 


1 


18 


„ 
10 32 
10 04 
6 45 
O+ 
18 
-*: Fl 
25 
20 
30 
15 
8 43 
04 
41 


325 41 
325 41 
327 00 
325 41 
326 23 
326 00 
334 02 
336 12 
33837 
349 56 
326 10 
32541 
336 08 
328 23 


327 00 


326 10 
32559 


4328 23 


328 23 


6365 53 


325 4T 


30 


25 


3 #7 


21 
18 
32 
10 
22 
22 
5 oo 


3 37 


349 04 
333 52 


328 36 
12325 I0 
330 01 
326 23 


340 41 
335 42 
341 23 
330 01 
33001 
328 50 


330 16 
Cook, 


| 
i? 


* 


94 A TREATISE ON MAGNETISM 


By whom obſerved in 1 T72; 


10 1780. 


Varia. 
W. 


1245 


Cook, Sept. 4, 996. 
14. 

Sept. 3, 

Bayly, Oct. 4, 1776, 

Cook, Sepr. 14, 
Sept. 2, 
Oct. 25, 
Sept. Is 


5 Bayly, Oct. 9, 
| Sept. 4, 
Sept. 3, 


Sept. 28, 
Sept. 2, 


Cook, Sept. 2, 

Bayly, Oct. 65 
oſnevet, in 3. 
Cook, Sept. 3, 1776, 
Bayly, Sept. 1. | 

Cook, Sept. 9 
Roſnevet, in 73 
Cook, Sept. x, 1776, 
Bayly, Oct. = 
| Oct. q, 

Sept. 1, 
Roſnevet, in . 
Bayly, Sept. 29, 1776, 


Oct. 11, 
Sept. 2, 
Sept. 9, 

Sept. 1, | 


— 


7 Oo 


— 


Lat. Long. 
I: E. 


— . —— 


I Oo 


0 9 
2 TI} 5 006328 50 
2 T4 17 14032442 


2 14] 3 371330 16 
2, 16/22 171336 05 
2 16118 20032440 
20,2 481330 53 
2 Fquator 331 00 
2 4 221330 or 
* 29] 3 3713390 46% 
- 3028 581339 23 
5 00328 50 
56 4 22/330 01 
40! 4 223300 
46.33 43/344 03 
+9] 2 488330 53 
2 48/330 53 
©} 2 481330 53 
54/24 581336 22 
Es 311344 I6 
371330 16 
131331 32 
224;30 OF. 
32342 04 
131331 52 
1732513 
272939 
131331 52 
3 05/16 10033637 
3 9565 45344 00 
3 95/33 56344 16 
3 06/28 4o[340 29 
3 09 I 50330 20 
3 ©9] 3 371330 16 
3 12 1 131332 O 


Cook, = 


A TREATISE ON MAGNETISM. 95 
B, whom obſerved in 1772, Varia.| Lat. N 
5 to == . E. 
anon | | 
= 0 „„ 
Cook, Sept. 2. Fi" 3 12} 2 481330 53 
3 +4| I 5030 20 
Sept. 3, 3 15] 3 378330 16 
Sept. 28, 3 23/33 43/344 93 
Roſnevet, in 1773, | 3 23130 50348 08 
Coons Feb. 12, 1775, 3 23138 19135347 
Sept. 2, 19776, 3 23] I 50330 20 
Sept. 3, 3 23] 3 378330 16 
Bayly, Sept. 29, 3 2517 20335 30 
Sept. 28, 3 26133 430344 03 
Cook, Sept. 2, 3 26 1 5030 20 
Sept. 1, 13 26 1 131331 32 
Bay ly, Sept. 2, 3 27] 1 5030 20 
Sept. Zo, 3 30120 001235 10 
Roſnevet, in 1773, 3 33014 07337 12 
Bay ly, Sept. 30, 1776, 3 34/18 330335 28 
Sept. I, 3 36 I 13331 52 
2. 3 36 1 50330 20 
Sept. I, 3 39] 1 136331 52 
Roſnevet, in 1773, 3 3929 211345 22 
Bay ly, Sept. 29, 1776, 3 40033 480343 o 
Sept. 2, 3 430 1 50530 20 
Sept. I, 3 45| I 14331 52 
Sept. 2, 3 41] I 50330 20 
Sept. 3, 3 48 3 3730 16 
Cook, * 28, * 5433 436344 03 
| Sept. 1 PR 4 03 4 22330 OL 
Roſnevet, in 177 3, 4 05132 2635417 
4 080% 151337 40 
C Sept. I, 1776, 4 22] 1 130331 32 
Sept. 29, | 4 2433 481344 09 
| 4 2433 561344 16 
Sept. 2, 4 26] 2 481330 63 
Sept. 28, | 4 26133 43/344 93 


Cook, 


= 96 A TREATISE ON MAGNETISM. 


By whom ohſerved in 1772, 


to 1780. 


Varia. 


W. 


Cook, Sept 28, 1776, 
Sept. 29, 


Bayly, Oct. 13, 
Cook, Sept. 29, 
Roſnevet, in 1773, 
Bayly, Sept. 5, 1776, 
Sept. 29, 


OR. 3, 
Sept. 29, 


Oct. 3, 


Roſnevet, in 1773. 
Bayly, OR. 16, 1776, 


Ott. 4, | 
Furneau, Jan. 16, 1773, 
Cook, Oct. 3, 1776, 
Oct. 4, 


a 


| * 


— 
e , HOBGOGRHGBHL ABLE 


2735 


* 


42133 
43133 
44133 
44133 
45130 
4.5032 
5331 
06113 
07133 
07133 
20135 
34133 
3933 


42/35 


4435 


46135 


47'33 
47133 


3135 
5334 


00.34 
02131 


0511 
1334 


20, 9. 


2031 


2734 
25135 
29 35 
2935 
32/54 


32/34 


3435 


| Lat. 


56 
37 


43 


12 


42 


04 
16 
52 
47 


"IT 


12 


37 


41 


45 


04 
43 


451351 10 


$1.3 44 OO 


351 Og 


” Tas.» 


Long. 
FE. 


0 e 
34403 
34403 
344 16 
344 16 
344 20 
34408 
350 48 
336 36 
344 00 
344 16 
351 00 


344 16 
351 00 
35100 
35110 
34400 
344 16 
35100 
350 50 
349 00 
35016 
337 40 | 
348 I4 
338 13 
349 40 
351 00 
349 00 
35100 


351 10 
336 16 
350 50 


Cook 


. 


A TREATISE ON MAGNETISM. 


ia.] Lat. 


By whom obſerved in ales - 


10 1780. 


* 


f rw — 


Cook and Bayly, OR. 1, Ee 


Oct. 3, 
Oct. 4, 
G. 
Oct. 4, 
Oct. 1, 


. 
OR. 1, 
Oct. 8, 
Oct. 3, 
Oct. 4, 


Bayly, Jan. 9, 1780, 
Ez Oct. 4, 1776, 


Cook, Oct. 4, 


Oct. 7, 
Oct. 4 
Cook and 0 08. 8 
Bayly, Sept. 23, 17 80, 
F 04. L197, 


Oct. ; 
| Roſnevet, in 1.773, 
| h. Ot. $, 1776, 


| | 2 


16 
16 


45 
12 


32 
43 | 
35 49351 16 


49 


30 


49 
16 


16 
+8 


*» 


49 
49 


FS 


49 


16 


05 
12 


49 


12 


49 
12 
17 

2 


97 
Long. 
E. 
349 00 
349 00 
351 00 
351 10 
351 00 
35110 
348 14 
348 14 
348 14 
351 10 
349 00 
353 05 
350 5O 


351 16 
33430 
351 16 
348 14 
348 14 
351 10 
352 30 
35116 
35116 


34900 


351 16 
348 14 
340 07 
3490 
35116 
349 00 
351 16 
3490 
33935 


321353 05 
Roſnever, 


By ꝛ0 hom obſerved in 1772, Varia. 


to 1750, 


r 


Roſnevet, i in 1773. 

Cook, Oct. 7, 1776, 
Bayly, June 7, 1780, 
Cook and Bayly, May 28, 


Cook and Bayly, Oct. 75,1576, 


Oct. 8, 

Oct. 3, 
Bougainville, in 1770, 
Cook, Oct. 7, 


. 
Cook and Bayly, pos 7 
8 | 


j 


Oct. 8, 
Oct. N 
I Oct. 8 

Cook, 5. 
Roſnevet, in 1773, 
Cook, May 31, 1780, 
| Bayly, Sept. 12, 1776, 
Cook and Bayly, Oct. 7, 
e. 9. 
Roſnever, in 1773, 


| 


| 


OO OO VOUDLoLouo © O OD O C OMEM Mm we? 


W. 


| 
20 
20 


$135 


31 
12 
3 


4 


A TREATISE ON MAGNETISM. 


Lak 


— 


E. 


10 
15 
12 


12 00 


35 
35 


19 
30 
19 
35 19 
35 30 
35 19 
35 32 


35 32 


33 51 
35 31 
35 32 
35 30 


352 


39 00 


341 27 
352 30 
380 42 


21344 3d 


35230 
3525 
352 30 


35 
35235 
352 30 
353 05 
353 05 
344 95 


1352 50 


353 95 
353 05 
340 0I 


3338 


35 5 35 


1352 35 


35 3 9352 35 


35 
35 
35 
35 
35 


32 
32 
32 
54 
QO 
57 
35 303 
35 


25 
133 20% 


352 30 


35305 
35235 
353 05 
353 05 
357 50 
34438 
342 02 
5235 
57 ob 
00 59 


34 05 


5 01 


' Gn 
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By whom ba ” 1772. W. S Lat. Td 


_t0 1750. 


— — 1 


Cook and Bayly, 1 0 30 10 13 01844 38 


"T0 

10 Ig]I2 00[344 38 
T Oct. 9, 1776, [10 18]35 268357 06 
Furneau, Feb. 12, 1773, {10 3055 460323 50 
Cook and Bayly, Oct. Fg © 3185 195382 30 


Ot 

Bayly, May 3o, 1780, 10 33013 34345 10 
Cook, Oct. 9, 1776, 10 25125 260357 06 
| 10 49025 26757 06 
Bayly, May 31, 1780, [ro 4002 040344 12 
| : 10 4312 004344 38 
Oct. 9, 1776, 10 45]35 26[357 06 
June 2, 1780, 10 50jr0-45[342 42 
Oct. 9, 1776, 10 50025 26[357 06 
May Zo, 2858 10 57/2 541544 50 

March 27, 11 03/1 5 451347 30 
Oct. 9, 1776, , 1 05135 26357 06 
May 28, 1780, i 08/14 24346 26 
May * 7s - | II 10075 Og 347 12 
May 28, II 22114 24/346 26 
5 May 24, [11 4118 27/351 00 
ok May 28, | 111 2414 24346 26 


Cook and Bayly, May 28, FIT 57114 241246 26 


Dec. 2, 1772, 12 08059 12] 40 15 
Feb. 16, 1775, f E 28 622 
Bayly, May 23, 1780, 112 29/19 461354 39 
Cook, May 28, | 12 52014 24346 26 

Feb: 18, 1775, 113 1054 25 916 
Roſnevet, in 1773, 13 11133 52] 758 
Cook and Bayly, May 19, : 
N ö 13 19.24 70 06 


N N 


1909 


4 


A TREATISE oN MAGNETISM, 


By whom obſerved in 1772, Varia. 182 Long. 
| | 70 1780. | 5 

Bayly, Sept. 22, 0 13 56 33 46 3 00 

May 19, 1780, 14 12124 40] 0 
May 21, 14 18022 2603 56 32 
Roſnevet, in 177 3, 14 28034 16] 14 47 
May 21, 1780, 14 30024 40 06 
14 35/4 400 ob 
May 19, 114 47/4 40 ob 
Oct. 24, 1776, 15 0833 55 424 
. 1772, 15 15147 lof 18 14 
Furneau, Feb. 9, 1774, 15 367 200317 46 
Bayly, May, 19, 1780, 15 4324 3% 12 
Bougainville, in 1776, 16 3oſ25 51] 7 08 

Cook, May 19, 1780, 17 13024 400 

Furneau, i in 1773, 17 1541 48] 18 35 
Bay ly, Oct. 28, 1776, 17 16033 57, 11 48 
May 1), 1780, 17 16026 40 5 49 
Roſnevet, in 1773, 17 37134 080 18 02 
Bayly, Dec. 41772, 17 51145 46| 18 34 
| Dec. 6, 18 11148 41] 16 54 
Dec. 3, 118 16044 28| 18 45 
Nov. 27, 18 30j40 04] 17 22 
July 21, 1780, 18 33138 101323 28 
Cook, Oct. 14, 7, 18 37]28 498351 59 
18 5184 578351 59 
18 $5134 57351 59 

jt July 21, 1780, 18 55038 100323 2 
Oct. 14, 1776, 19 1434 59351 59 
Roſnevet, in 1773, | 19 155834 04] 19 34 
Bayly, July 21, 1780, 19 16038 100323 28 
119 15138 10323 28 
Furneau, Feb. 7, 1774, 19 20059 160312 12 
Cook, Oct. 14, 1776, 19 28134 57 901 
Furneau, Feb. 4, 1774, 19 30060 200307 10 
Bayly, May 14, 1780, 19 $5130 08 1112 


Roſne vet, 


E wobom. obſerved in 1772, 


to ab le 


A TREATISE ON MAGNETISM, 101 


R 


e 


R vil 20, 17735 | 


Bayly, July 21, 1780, 
| Roſnever, in 1773, 
Bayly, May 12, 1780, 
Nov. 7, 1776, 
Aug. 2, 1780, 


Roſnevet, in 1773, 

Cook, Aug. 2, 1780, 
Dec. 23, 1772, 

Furneau, Feb. 3, 1773» 


0 U 


20 1534 16 63 
20 2030 101333 28 


20 44/34 20] 22 18 


20 56132 43] 17 00 
21 15134 13] 17 20 
21 2644 59337 
21 36144 50537 00 
22 0035 27] 18 26 
22 2044 50337 00 
23 56055 26338 57 


124 3oſ60 041302 47 


TABLES 


102 


TABLES or THE VARIATION. 
MAGNETIC NEEDLE, 


Obſerved at different Times in the. 1 baun 
North of the Equator. 


Longitude from'the Meridian of London. 


By whom obſerved in 1 
E 


Yo — 


P 9 


Lat. E 


— 


| Bayly, 1 14, 1780, 
| Nov. 20, 1769, 
_ Carteret, Nov. 14, 1767, 
Cook and Bayly, Nov. 19, 


I769, 
os Feb. 1, 1780. 
Bayly, Nov. 21, 1779, 
| Jan. is 17 80, 
Feb. 1 
Cook, Feb. 1, 
Bayly, Jan. 30, | 
: Nov. 19, 1779, 
Carteret, Nov. 7, 1767, 


Cook, Nov. 19, 1779, 
Feb. I, 1780, 


Carteret, Nov. 6, 1767, 
Cook, Feb. 1, 1780, 


} 


0 
O 
O 
O 
O 
O 
O 
0 
O 
O 
0 
O 
O 
O 
O 
O 
O 
O 


5219 25 
21 50 
1 57 


| 4 43 
1 04 


337 
22 24 
5 


22 14 


I 04 
5 34 


24/22 14 


1 04 
21 19 


I 04 


114 29 
131 34 
122 34 


13 I 36 
106 03 
129 12 


05 23 
106 03 


106 03 


105 25 
131 36 
125 55 
131 36 
106 03 
10603 
126 10 


5 34 


126 10 
Cook, d 


TREATISE ON MAGNETISM, 


Cook, Nov. 21, 779, | 


10g 
5 do hom obſerved in 1767,|Varia.| Lat. Long. 
| to 1780, | E. 1x] — — 
8 0 | ce 
Cook, Nov. 8, 0 sq 5 30.125 TT 
CEE Nov. 5 RES 12 44/123 58 
Bayly, Nov. 28, 1779, I oo EO 117 06 
Nov. 18, 1 00022 1. 13 36 
Wy | 1 o7]22 55113610 
Jan. 31, 1780, | 1 3 03/105 45 
Carteret, Oct. 27, 1767, | 1 20 5 34/126 55 
Sept. 30, | 1 41] 4 25/135 O7- 
Gt 27, 1 6 126 55 
Sept. 27, | 2 00} 2 50136 47 
Bougainville, in 1766, 2 06 © 121137 Oz 
Carteret, Nov. 27, 1767, 2 09 2 13/137 II 
o 297; 2 Ic| 6 15/186 50 
Cook, Nov. 16, 1779, 2 17]25 03/139 26 
Carteret, Oct. 12, 1767, 2 19] 4 491134 12 
| 2 20] 5 12113357 
Bayly, Nov. 16, 1779, 2 2924 571139 13 
Seck. 16, 2 24] 5 55133 49 
Cook, Nov. 16, 2 42124 5213900 
Carteret, Sept. 24, | 3 08] 0 051139 11 
. | 3 09] 4 411133 21 
Oct. , | 3 11] 4 03/124 24 
Sept. 24, 13 14] 4 411133 27 
. 6, 3 33] 4 211133 15 
Oct. 8, 3 28 3 53/134 43 
Cork ry 'Y, J — * 0 00015 ON 15 
Bayly, Jan. 31, o 03} I 36/05 49 
Jan. Zo, O O4 3 21123 33 
Jan. 16, o 10 5 0313 41 
Jan. 3o, O III 3 2158 23 
O 14421 186 29 16 


15 Cook, 


Ei. — 8 
S USERS RS 
— 2 A = _— 
8 1 
— ET 8 — 
4 — _ = : 


104 
0 whom obſerved in Lal Varia. 


to LES 


z 
4 


A TREATISE ON MAGNETISM. 


WIN Lat. [Long 


Cook, Feb. 1, 1780, 
Carteret, Nov. 26, 1767, 
Bayly, Dec. 1, 1779, 
Jan. 19, 1780, 
Took, Jan. 16, 
Bayly, Nov. 21, 1779, 


nn Jan. 3o, 1780, 


Jan. 16, 

Jan. 20, 

Jan. 16, 
Byron, Nov. 7, 1767, 
Cook, Nov. 21, 1779, 

Feb 1, 1780, 
Cook and Bayly, * 30, 
1780, 

Cook, Jan. 16, 

Jan. 30, 

Nov. 21, 1779, 
Bayly, Jan. 28, 1780, 

Nov. 21, 1779, 
Cook, Nov. * 


7 


Jo 2122 07 
oo 28]8 58 


0 29021 18 


| . 


Go. 0 000056 


O 16] 1 04 
0 191 0 04 


O 28815 OI 


O 29] 3 21 
O 3221 I 

3321 18 
34415 Ol 
38 3 54 
42121 18 
40 I O4 


52115 OL 
3 
59021 18 
oof 7 11 


106 03 
118 45 
114 07 
107 23 
11415 
129 16 
105 23 
129 16 


12916 


11415 
103 50 
129 16 


106 03 
501 3 18 33 


11415 
129 16 
129 16 


106 27 
1521 186129 16 


43122 14 


131 36 


TABLES 


A TREATISE ON MAGNETISM, 


TABLES. 


or THE VARIATION 
OF THE | 
MAGNETIC NEEDLE, 


105 


Obſerved at different Times in the Indian Ocean, 
South of the Equator. | 


Longitude from the Meridian of London. 


—— 
———ů— 


By whom * in 1766, E Lat. « [Log 
101773) | 
1 o 11 0 40 
Bougainville, in Fe, 0 22] 4 29127 48 
9 332648939 
O 40 I $2132 48 
Furneau, March b 6, 1773» | 9 55/43 56139 12 
Bougainville, in 1766, 155 0174 53 
Cook, Aug. 27, 1770, 230 9 56139 30 
Bougainville, in 1766, 3 05 I 1640 17 
Cook, Jan. 18, 1770, 3 06.10 36[138 54 
Bayly, Aug. 17, 176g, | 4 09j12 381137 15 
Bougainville, in 1766, 4 28] 2 104134 
Bayly, June 5, 1770, | 5 35119 12j133 00 
April 24, 7 54135 19139 12 
March 7, 7 5633 22128 30 
May 6, 8 00033 50125 30 
May 10, 8 00133 021128 09. 
April 18, 8 36125 34127 15 
April 25, 8 48134 292834 
April 5, 9 0019 12033 O0 


Bay ly. 


106 


A TREATISE ON MAGNETISM. 


Lat. 


k, 


By ' whom obſerved in 1766, Varia. Long. 
; to 1773- W 
Bayly, May 7 9 —- 021128 00 
April 20, 10 42036 180130 25 
April 30, 11 03134 OO 128 87 
April 1o, II 25138 g11I23 13 
April 14, 11 3039 301124 32 
April 13, 12 27129 2344 24 30 
April 11, 13 48038 300123 30 
Jan. 29, 1774, 23 35/0 00.107 57 
* . 25 42/65 420100 14 
W. 
Wallis, Nov. $6, 1707, O O0 4 10]175 44 
Carteret, Nov. 27, 0 12 0 041118 15 
Bougainville, in 1766, O 451 5 48/124 45 
Bayly, March 16, 1773, o 47144 o⁰¹¼5⁵ 44 
Paret. Sept. 30, 1768, 10 51 7 41002 06 
May 29, 1768, o 56] 5 29110 53 
| In 1768, I O0 5 31 117 41. 
Wallis, Dec. 16, 1767, I 00 6 410104 00 
Bougainville, in 1766, I 10 6 080123 31 
Cook, Sept. 13, 1779, 1 10] 9 451126 13 
Carteret, in Dec. 1767, I 16 5 30118 28 
Bougainville, in 1766, I I7] 6 260114 53 
Wallis, Dec. 1, 1767, 1 25] 6 08TO6 00 
Bougainville, in 1766, 1 28] 6 25117 47 
Furneau, March 1, 1773, I 30[44 oo[135 45 
Bougainville, in 1766, 2 03] 8.35101 04 
Carteret, Oct. 2, 1768, 2 0610 37] 97 49 
Cook, Sept. 22, 1770, 2 4411 10j110 12 
Bougainville, in 1766, 2 50014 40 94 40 
Cook, March 1771, 3 00 6 49| 7342 
Sept. 26,1770, 3 10110 47|110 38 
Carteret, Oct. 4, 1768, 3 1212 13] 9426 
„ 3 30019 50 77 10 
Furneau, March 4, 1773, 3 50'44 50j132 50 


Bougainville, 
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nnn 


By whom obſerved in 1766, 10 3 Lat. Long. 
DO 1773- W. 8 —f 


Q 2 


as 3 DE a | o 10 ( 
Bougainville, in 1766, 2 18 34] 81 57 
Bayly, March 6, 1773, 4 03119 33] 79 10 
Bougainville, in 1766, 4 45/19 43] 70 43 
Bayly, Sept. 8, 1770, 5 00 9 46[i2237 
Cook, Oct. 14, 1768, 6 26021 47] 73 17 
Furneau, March 3, 1773, | 6 35]46 220130 5x 
Bougainville, in 1766, 6 43119 48 70 43 
| | - 7 Iofl9 54] 68 50 
Bayly, Jan. 17, 1766, 7 41144 181128 18 
Bougainville, 8 55019 46| 67 02 
9 40019 45] 62 54 
Cook, March 12, 1773, 9 4958 56[132 1] 
Furneau, March 1, 10 20[49 04125 30 
Cook, in 1771, 10 20023 oo| 65 30 
In March, 10 20123 oglIIs 30 
Carteret, Oct. 17, 1768, II 20024 23 68 32 
** IT 48024 59 67 os 
Bougainville, in 1768, 11 48020 04| 60 03 
Carteret, Oct. 18, 11 50025 o8| 67 ;1 
Cook, March 11, 1773, [I $7]58 o7]130 50 
March, 17771, 12 20]24 00[122 30 
Carteret, Oct. 25, 1768, 12 39/23 23] 64 05 
Oct. 19, 12 4925 O8 67 38 
Oc. 20, 12 54/24 59 670 
OR. 24, 12 54023 21| 6501 
Bougainville, 1766, 13 22019 52 8733 
Roſnevet, in 1773, and 1774, [13 40020 25 57 04 
Carterer, Oct. 26, 1768, 13 42123 32 6312 
Roſnevet, in 1773, 15 30/20 21| 56 36 
Furneau, Feb. 28, 15 4750 201122 19 
Carteret, Oct. 28, 1768, 16 10024 52] 60 44 
Roſnevet, in 1773, [6 20026 O0 62 33 
Cook, Dec. 10, 1772, [6. 2955 04] 20 53 
03 14;-1771, 116 50146 I5|:15 21 


Bougainville, 


108 4A TREATISE ON MAGNETISM. 


By whim obſerved | in 1566, Varia.| Lat. Long. 
_to 1773: ES | 


Bougainville, in 1776, Irs 0012. 10 54 53 
Roſnever, in 1773, 417 ooſ21 35 56 49 

Cook, March i771, 11) 0024 00/122 36 
1, 1972, 17 0957 51 2133 

Roſnevit; 13. 17 1628 30 62 50 
Carteret, Oct. 30, 1768, 18 18025 4c} 57 20 

1 Roſhevet; in 1773, 18 31117 28 ZO 31 

Bougainville, in 1766, 18 40124 12 25 55 
Roſnevet, in 1773, 418 43/25 09 56 23 

118 45119 os8] 52 20 

Cock, Jan. 14, 1771, 118 5546 15/115 20 
Roſnever, 7733 19 03/18 48] 50 48 


19 85/21 $8] 50 07 
Ig 08122 580 54 07 


Cook, Dec. 28, 1772, 49 30058 44] 22 25 

Roſnevet, in 1773, 119 20023 010 52 39 
| | i9 40/20 21] 51 38 

Carteret, Nov. 1, 1768, 20 1227 05 $3 22. 


vt, [20 2027 05 5322 
Cook and Bayly in Tſe ; 


Bay, at the C. of G. H. 3 
Roſnevet, in 1773, 20 40030 440 6435 
Cook, Dec. 17, 1772, 20 :$0j55 16] 23 44 
Roinever, in 1773, 20 53124 250 5032 
Carteret, Nov. 3, 1768, 20 58027 400 5125 
Bay ly, Jan. 10, 1771; 20 59448 171106 49 
Carteret, Nov. 5, 1768, 21 09127 441 4931 
Bougainville, in 1766, 21 10035 27 22 
Carteret, Nov. 4, 1768, 21 15127 42] 50 40 

„ . 124 23h57 e 
Cook, Dec. 19, 1772, : 21 26ic4 17] 25 49 
Bougainville, in 1766, 2 50:34 32] 2c 13 1 
Furneau, Feb. 26,1773, , [21 3o's1 22[t1602 + 
Carteret, Nov. 23, i768, 21 39134 57] 26 16 

* N Bougainville, 


| A TREATISE ON MAGNETISMes | 109 
y whom obſerved in 1 5 3 Lat. "FF | 


0 1773: 
. | | 0 0 / | O 4 
Bougainville, in 1776, 121 40020 16; 47 25 
Carteret, Nov. 24, 1768, 21 44134 52] 25 Jo 
Cook, Dec. 21, 1772, 21 47/53 50 29 54 
' Roſnevet, in 1973, 22 15/27 28] 47 34 
Carteret, Nov. 21, 1768, [22 18035 46| 27 30 
Bougainville, in 1766, 22 2035 31 27 33 
Carteret, Nov. 19, 1768, 122 32835 17] 29 08 
Nov. 6, 52 38128 580 46 53 
Nov. 20, 122 4635 42 27 52 
Nov. 22, 14322 500635 o4] 26 59 
Roſnevet, in 1773, 123 ooſ35 19 25 10 
Ts woe 23 15134. 28] 40 02 
23 3036 04] 24 05 
23 30025 56| 49 13 
Bougainville, in 1766, J323 41132 41] 32 og 
Roſnevet, in 1773, 124 00036. 08] 64 56 
Cook, in 1771, 124 ooſ35 30] 23 30 
Jan. 1, 1773, 24 1438 14] 64 43 
Roſnevet, in 1773, 24 2240 40| 69 07 


Carteret, Dec. 10, 1768, 24 40 29 59] 44 25 


Nov. 7, 24 55129 59 44 25 
Roſnevet, in 1 24 5626 25 48 11 
25 0039 24 65 35 

Furneau, Feh. 23, | 25 02/52 18 104 44 
Carteret, Nov. 12, 1768, 25 02132 39 37 47 
Nov. 13, 4 o s 

25 ©8132 9239 17 

Roſnevet, „„ 25 30029 42] 43 40 
Carteret, Nov. 10, 1768, 25 3230 37 41 18 
25 39130 12 40 26 

Bougainville, i in 1766, 125 45/30 41/38 25 
Carterer, Nov. 9, 1768, 125 50030 191 42 07 


Roſnever, 


HE Cn a rn 3 dis 
£ * 


110 - A TREATISE o MAGNETISM. 


By ꝛ0 bon . in 17 76, Wes Lat. [Long 


70 . 

| ; Oo 0 
Roſnevet. 4 in 177%, | 25 97032 al 41 28 
Cock, in 1771, [26 00/29 00] 43 20 
In March, 26 10029 oo| 37 30 
Roſnevet, in 19773, 26 10/30 31 43 09 

| 126 15137 58| 42 13 

126 28128 Ic| 5005 

b 3ol4o 25] 4131 

[26 30043 58] 41 06 

27 05134 46| 42 48 

| 5 27 07%535 o 36 06 
| 3 Jan. % 17/73. 27 15163 12] 37 59 
| Roſnevet, 27 18025 04 37 58 
0 27 30043 43] 69 39 

27 3034 O 44 37 

27 40035 o6| 39 38 

Cook, Jan. 9, 1773, 27 42061 36 35 33 
Cook, in 1771, 28 15134 O0 27 30 
) NL. 12, 28 27]46 37] 38 20 
Jan. 14, 1773, 28 2763 57] 40 08 
March, 8, 28 3959 4912137 
Roſnever, in 1773, 29 00033 544 42 54 
Bay ly, Feb. 1, 1773, 29 0348 30 58 37 
10, 29 04050 o7| 65 23 

. Feb. 21, 1773, 29 05ʃ52 201110 32 
Roſne vet, 29 O5j40 12] 4434 
Bay ly, Jan. 17, 29 30% 19] 40 05 
Roſnevet, 30 00j49 11] 43 30 
Bayly, Jan. 22, | 30 ©0[54 28 5216 
Feb. 5, 30 26149 08| 58 4d 
Furneau, Feb. 20, 30 46052 22] 97 3d 
31. 30 4950 50 5718 
Roſnever, | 30 53047 580 67 25 
i 31 ©0149 30] 57 59 

31 00148 O 68 ob 


Roſnevet 


A TREATISE ON Skate 


111 


TA 


1 whom obſerved in 1776, Varia. —.— 
| to 1773: | W. 's 
Roſnevet, in 1773, 31 00]47 21 6806 
Cook, Jan. 21, 1773, 31 1662 48] 41 55 
eb. 7, 31 2848 510 6218 
March 6, 31 3060 041118 30 
Roſnevet, in 1773, 31 30148 18] 6800 
op 31 39148 29 6804, 
„ 32 0048 53] 6244 
Bayly, Feb. 12, 1773, 32 05 52 48] 7105. 
Jan. 27, 132 2356 26] 5117 
Feb. 6, 132 2448 06 59 13 
Furneau, Feb. 13, 1773, J32 3061 os 71 53 
Cook, Feb. 19, - 33 08853 54 7254. 
Jan. 23, 33 28 [60 04] 4715 
Jan. 24, 33 52158 24] 4935 
Furneau, Feb. 13, 1773, {34 1451 49] 75 22 
Cook, Feb. 14, 1774s 134 18|55 23] 75 18 
Furneau, Feb. 16, 1773, [35 00152 12] 7906 
Cook, Feb. 15, 1773, J38 1956 52] 7918 
Feb. 18, 138 21 |57 57] 8414 
March 3, 39 04 60 17]11029 
Feb, 20, 40 11458 47| 9214. 
Feb. 22, 40 51159 35| 9406 
Feb. 25, 143 06 [60 49] 9545 


BLES 
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TABLES or THE VARIATION 


THE 


OF 


: 4 


A TREATISE ON MAGNETISM. 


MAGNETIC NEEDLE, 


Obſerved at different Times in the Indian Ocean, 


South of the Equator. : 


Longitude from the Meridian of London. 


—— 
—— 


By whom obſerved in 1774, 


Varia. Lat. Long. | 


* * 


40 1780. E. 8. FE 

p 1 0 7 0 7 

Bayly, Feb. 26, 1780, 0 434 9 15Þ105 24 
23. 1 03/72 460104 06 

Jan. 18, 1777, 4 0844 12013225 
Sept. 23, 1776, 4 0912 380137 15 

er. 27, 4 30 O 52140 26 

| WW. T1 

Bayly, Feb. 2, 1780, o 05[00 46[106 00 
' © 07%, I qojiob 02 

a. 2%, O 18013 40[1o1I 51 
t, O 19 I oofIog 55 

Cook, Feb. 16, o 317/6360105 41 
Bayly, Feb. 18, | © 35 7 22[105 41 
nh > | o $2113 461100 20 

= eb. I6, 0 54 63611059 41 

Cook, Feb. 5, 11 11 5 8 : 
Feb. 16, | 1 14] 6 361105 41 
| L 31] 6 36105 41 

Bayly, March 2, I 3417 531 89 55 


Bayly, 


t0 1780. 


———— 


— — 


Bayly, Feb. 28, 1780, 
15 Feb. 16, 
March 3, 
Cook, Feb. 29, 
| March 3, 


Feb. 29, 
Cook and Bayly, Feb. 29, 
Bayly, Jah. 18, 1777, 


Cook, | 

Bayly, March q, * 

Cook, Jan. 18, 1777, 

Cook and Bayly, Jan. 17, 

Furneau, Jan. 17, 

Jan. 18, | 

March 12, 1780, 

Bayly, March 5 

March 12, 

Cook, Jan. 17, 1777, 

March 12, 1779, 


March 12, 1780, 


Jan. 17, 371 i 


March 12, 1780, 


Jan. . 1777, 
March 12, 1780, 
March 1. 
Bayly, March 1 3, 1780, 
March 15, 
Cook, March 17, 1780, 


Jan. 14, 1777, 
P 


Varia. 
W. 


= — — 


— 


— 


O \© © O 00 ◻＋ e 


] 


A TREATISE ON MAGNETISM. 


By whom ſerved in 1774, 


Lat. 


119 
Long. 
— 


51 
52 
03 


1118 


{3 is 98 03 


6 36 
18 


EY 


105 41 
8753 
95 39 
34 44 
8444 
8444 
84 44 
V5 35 
9309 
132 50 
132 50 
132 50 
73 0 
132 50 
129 09 
128 18 


132 50 
68 50 
69 50 
68 50 
12818 
658 50 
68 50 
68 50 
12818 
68 50 
12818 
68 50 
12818 
68 20 
61 50 
59 15 
115 20 
Cook, 


114 


A TREATISE ON MAGNETISM, 


125 09138 52 


By whom obſerved in 1774.,|Varia.| Lat. Lo 

1 40 1780. #4 W. S. | E 
* ly . 

Cook, Jan. 14, 1777, 15 5146 15115 20 
| - 15 5446 150/115 20 
Bayly, Jan. 13, 1777, 17 2147 2501335 
March 19, 1780, 17 35/26 29] 55 18 
13. 77. 17 40/25 09 59 10 
March 18, 1780, [18 08/25 09 59 10 
Jan. 13, 1777, 18 1647 291 10 50 
© March 18, 1780, 18 17/5 09} 59 10 
Cook, Jan. 13, 17%, 18 1847 29110 50 
Oct. 31, 18 2.126 31 55 19 
Jan. 13, 18 3c|47 29]110 50 
| 18 4647 291110 50 
March 18, 17580, /|18 59025 09] 59 10 
WF. 19 ©4125 09 59 10 
19 295 Og] 59 10 
19 30125 09 59 10 
March 11, 1775, 20 48040 56 25 17 
Bayly, March 21, 1780, 21 28027 51] 51 20 
Cook, March 10, 1775, 21 33142 O01 25 10 
5. %, 21 42138 52] 23 50 
22 12838 52] 23 50 
March 3, 1775, 22 2645 080 31 20 
EXC. 12,1776, 22 3046 37 38 20 
Bayly, Dec. 5, 23 14639 10] 24 19 
Cook, Jan. 10, 1777, 23 26148 260107 30 
| Dec. 5, 1776, 23 3238 5 2 23.50 
Dec. 10, 123 35/44 080 33 10 
March 1, 1775, 23 36½ 44| 32 50 
Dec. 5, 1776, 23 36838 52 23 50 
777. 23 38048 26010730 
Dec. 10, 1776, 23 56[44 08 33 10 
Bay ly, April 5, 1780, 23 58035 56 2216 
Cook, Jan. 9, 1777, 24 07/48 131103 43 
| . 55 1776, 2350 


A TREATISE ON MAGNETISM. 


P2 


By whom obſerved in 1774, Varia. Lat. Long 
70 1780. | . E. 

0 . 10 ! 
Bayly, ahi 3, 1780, 1 0 35 10 2441 
Dec. 10, 1776, 24 3044 08] 33 10 
Cook, Dec. 10, 24 44114 o8| 33 10 
24 46144 O8} 33 10 
Bayly, April 2, 1780, 24 50033 41] 28 56 
March 20, 24 5331 18] 32 49 
Dec. 10, 1776, 24 5444 O8| 33 10 
Jan 8. F779, 25 1047 180100 46 
March 24, 1780, 25 17/29 400 44 00 
Dec. 12, 1776, 25 2446 37 38 20 
Dec. 10, 25 2947 18100 46 
Cook, Jan. 8, 1777, 25 3047 180100 46 
Cook & Bayly, Dec. 10, 1776, 5 3044 08] 33 10 
Cook, March 30, 1780, 25 3431 12] 32 30 
Bayly, March 24, 25 35129 33] 41 24 
Cook, 25 35/29 40] 44 00 
Bayly, | 25 3930 12] 43 21 
Cook and Bayly, March 30, 25 4031 12] 32 39 
Det 12, 1176, 25 43'46 37] 38 20 
Bayly, April 1, 1780, 25 4433 18) 29 24 
ä 25 4547 180100 46 
Cook & Bayly, Dec. 10, 1776,25 $644 08 33 10 
Cook, M - 26 0046 Z7] 38 20 
Bayly, March 23, 1780, 26 0229 03] 44 16 
Cook and Bayly, Des. 5, 1776,26 0238 52 23 40 
Jan. 1, 1757, 26 0948 30; 79 39 
Dec. 12, 1776, 26 05166 37 38 20 
Cook and Bayly, Dec. 12, 26 1246 37, 5820 
March go, 1780, 26 1481 12 32 30 
Cook, | 26 15031 12] 32 30 
March 28, 26 16029 400 4402 
| s, 26 1846 37 38 20 
Bayly, March 28, 1780, 26 18831 34 34 50 
March 26, 26 23130 50 37 50 


116 4 TREATISE ON MAGNETISM, 


#2 45 


By whom obſerved in 1774, Varia. 3 Long. 
5 5 8. 3 
| „ 
r March 24, 1780, * 34 29 a 44 00 
Dec. 10, 1776, 26 35]44- 23 30 52 
March 30, 1780, 27 0831 5 32 30 
27 12131 12032 30 
Oct. 27, 1776, 27 15148 41 69 40 
March 30, 1780, [27 16031 12| 32 30 
Cook, Oct. 12, 1776, 27 19446 37 38 20 
March 24, 1780, 27 21/29 400 44 00 
Oct. 27, 1776. 27 38029 40 44 00 
27 39,48 41 69 40 
27 40ſ48 41] 6940 
Dec 27, 17765 27 4348 41] 69 40 
27 $9148 36] 600g 
Bayly, Ex 3 28 02048 30 84 50 
, Oct. 28, 17765 04148 41] 69 40 
28 05148 41} 69 40 
Jan. 1, 1777, 28 29]48 37939 
Feb. 4, 28 5049 16| 59 24 
Bayly, Jan. I, 28 52148 20| 8030 
Det. 14, 1776, 29 11]48 oo| 45 14 
Jan. 1, 1777, 29 26148 31] 79 39 
Dec. 27, 1776, 29 32048 41] 6g 23 
3. 1777, 129 37148 16 86 00 
OR. 31, 1776, a9 48048 41] 77 29 
Jan 3, 1777, 29 59]+8 16| 86 0 
30 08[48 16] 86 00 
Oct. 14, 1776, 630 23[47 56| 445% 
March 24, 1780, [30 28129 40] 4400 
Oct. 27, 1776, 30 28048 41] 69 23 
Jan. 3, 1777, [39 35]48 16] 86 00 
Dec. 27,1776, 30 348 410 69 23 
Oct. 14, 1777, 30 360/77 560 4457 
c. 31, 1776, 30 39/18 41] 7729 
Cook and Bay 17 . 48 69 23 


Cook 


By whom beet in a 
| W. 


A TREATISE ON MAGNETISM. 


to 178 N. 


>». 17 
Lat. Long. 
4 


Cook and Bayly, Od. 14, Yeo | 


454] 

30 4804 

. I, 1777, 30 5348 
Furneau, Oct. 14,1776, 30 5947 
Cook, Dec. 14, 31 07/47 
March 24, 1780, |31 2429 

Dec. 14, 17 76, 31 31/47 
11. [31 33/48 

Dec. 14, 131 4047 

| Jan. 3, 1777, 31 4448 
Bay ly, Dec. 24, 1770, 31 $1148 
1, ä 

Dec. 14, 132 1847 


0 


44 59 
44 57 
7939 
++ 57 
44 57 
4-4- 00 
44 57 
17 29 
44+ 57 
86 00 
69 22 
80 00 


4+ 34 


TABLES 
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TABLES OF THE VARIATION 


OF THE 


MAGNETIC NEEDLE, 


O3/ſerved at different Times in ihe Pacific Ocean, 


North of the Equatcr. 


Longitude from the Meridian of London. 


By ae obſerved in 1767, Varia. Lat. Long. 
10 1779: „„.. 

| | | 0 1 O - l 

Bayly, Oct. 25, 1779, | 0 23;40 021143 30 

Cook, Nov. 19, 0 4424 14 131 36 

Bayly, Oct. g1, o 4834 241142 30 

Cook, Nov. 19, 10735 241142 30 

Bay ly, Oct. 25, 1 07.40 091144 24 

Oct. 26, 12139 281143 18 

OR. 31, 1 21135 241142 30 
27. I 2338 17/143 29 

31, 12935 24/142 30 

Oct. 22, I 30/40 291148 39 

. Cook, Oct. 31, 143135 24/142 30 

Bayly, 136035 241142 30 

Cook, Oct. 22, | 1 38/40 29148 30 
Bayly, Oct. 29, 1 4237 4204155 
Cook, Oct. 26, 148039 280143 18 
31, 2 035135 34142 30 

Oct. 22, 2 11040 2911.3 39 

„ 2 15139 281740 18 


Bay ly, 


A ARTALISE ON ae 


By whom obſerved. in 1 73 


3 


— 


0 1779. 


Bayly, Oct. 22, 1779, 
At. 


Cook and Bay ly, Oct. 30, 


Cook, Nov. 13, 
Bayly, DICE. It, 
Nov. 13, 
Get: Zo, 
Nov. 16, 
Nov. 13, 
CE 22, 
Bayly, Nov. 15, 
Nov. 13, 
Cook, Nov. 13, 
Bayly, Nov 5, 
Cook; Tt. 21, 


. 
Cock, Nov. 13, 
Bayly, Nov. 14. 

ov. 12, 
Nov. 4, 
Cook, Oct. 21, 
Nov. 5, 
Bayly, Nov. 13, 
Nov. 5, 
Oe. 22, 
Nov. 3, 
Nov. 13, 
Nov. 5, 
Cook, Nov. 5, 


Nov. 1 2, 
Bayly, Nov. 55 


Ul 


22 


W my, 
ö 0 


20S e 0 
[= 
+ 


0 
16 


Lat. 
N. 


40 29 
35 34 
29. 75 
36 32 
24 42 


35 401 
24 4211 


36 32 
24 57 
24 42 
40 29 
25 O6 
24 42 


24 42 


35 03 


41 11 
41 11 


24 42 


24 42 a 


24 34 


26 17/1 


35 42 
41" 11 


35 05 
24 43 


3.5 v3 
40 29 


35 03] 


{ 


— — eres — 


"0 . a TREATISE ON MAGNETISM 


By Thom obſerved in nt 15 Lat. Low 


9, 2272. — 1 — 
0 0 0 
Bajly, Nov. 14. 3 49 24 mow 08 
Oct. 17, 3 53]44 291153 50 
Oct. 21, 4 002 200150 Ir 
Oct. 13, 4 T0149 37,1577 
Oct. 21, 4 12441 111149 20 
Nov. 12, 4 12026 17/144 41 
Nov. 5, 4 13135 030144 20 
April 30, 4 1452 580159 20 
22, 4 15140 291148 39 
Oct. r7, 4 18044 291 53 50 
15. 4 20146161156 09 
4. 21145 291158 15 
Oct. 14. 4 30047 571155 55 
. Nov. 5. 4 32135 03[144 20 
5. 43046 16056 00 
Oct. 17 14 37/4 29]153 50 
Nov. 13, 439,25 351143 37 
Cook, OR. 15, 4 4046 16/1 56 00 
. Oct. 14, 4 42146 44/156 00 
Bayly, 4 4246 440156 00 
Dec. 23, 1777, | 4 42| 1 010202 55 
June 18, 1779, 4 4352 431159 29 
A Is, J 4 4446 1656 00 
Oct. 17, 4 50{44 3011 56 04 
| 4 5144 291153 50 
Cobk, | 4 55144 291153 50 
Bayly, Dec. 27s 1777, 4 58| 1 58/202 59 
15, 1779, { 5 oo[46 160156 00 
Got d Bay, Oct. — 153 5 ooles 29 58 15 
8 Oct. . 5 0045 02 156 08 
tz, | 5 01ʃ45 29/158 15 
Oct. 12, | | 5 0650 03015732 
2 5 ©7144 291153 50 


RE „ 
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by whom obſerved in 1767, Varia.] Lat. Long. 
90 1779: 15 E. A 4 
lo » 
Bayly, Oct. 15, "43 07145 15 155 07 
Aug. 21, 5 08053 14/162 20 
Jan. 10, 1778, 5 10 9 42205 10 
Oct. 12, 1779, 5 100/50 500157 50 
Oc. 17, J 5 1044 291153 50 
June 18, 5 11152 431159 29 
Od. T7, " . {6:4 244 29] 5350 
Oct. 15, | 5 15145 29 156 06 
Wallis, Oct. 17, 1767, 5 15116 10014405 
9 ka Bayly' Dec. 3 c 17 1 58202 59 
April 17, 1779, | 5 17143 43116034 
Bayly, Oct. 12, | 5 17150 521157 40 
Dec. 24, 1777) 5 18] 1 571202 55 
Dec.25, 5 180 I 57202 55 
Oct. 12, 1779, 5 20150 03/157 32 
Dec. 26, 1777, 5 22] I 57J203 99 
Oct. 12, 1779» | c 22150 57/157 50 
Jan. 5, 1778, 5 24 5 3$]2933? 
Cook, Oct. a 5 245 29155 10 
Oct. 12, 5 2565 55115730 
Bayly, Jan. 10, 1778, 5259 421205 10 
Jan. 8, 5 26] 7 591-95 15 
April 14, 1779, 5 2646 480157 
Nay 3, 52752 57159 20 
Cook and Bayly, Jan. 1, 5 31119 260205 23 
1 e 12, 1 5 3350 57759 
. ee 2 * 5 3450 03]157 32 
7775 ” 
| 5 34151 561202 57 
2 5 35150 031157 32 
Cook, Dec. 27, | 5 36| I 581202 59 
6. 12,1779 |5 37159 031157 32 
Jan. 10,1775, * 4f 9 421205 IO 
Q 5 Coo 


122 A TREATISE ON MAGNETISM. 
By whom pray in 1767, Varia.] Lat. 1 
| 10 1779. N. E. 
85 5 S -e-f 6 . 
Cock, Oct. 12, 1779, 5 410/50 571157 50 
| April 15, | 5 42142 101160 46 
Dec. 27, 1977, 5 44] 1 580158 01 
Jan. 5, 1778, 5 48] 5 35/203 30 
Aug. 21, 1779, 5 48153 140-62 20 
Jan. 5, 1778, 5 48] 5 35/203 30 
May 3, - | 5 5057 57/159 20 
EXC. 26,1777» 5 500 1 57 203 00 
Bayly, Jan. 7, 1778, 5 51] 7 331205 00 
Oct. 15, 1779, S —_ 29/155 10 
Aug. 21, 5 $5315 14/162 20 
Jan 8, 1778, 5 $4 ; 48 205 54 
Jan. 2, 5 $5113 55/203 36 
Oct. 15, 1779, 5 $5145 29/155 10 
Cook, Oct. 14, | 33 56 46 48 15700 
Jan. 12, 1778, 5 5013 551203 36 
April 3o, and TRE 
May 3,1770, — Pp 5 57 52 57159 20 
Bayly, April 29, 1779, 6 00J52 460159 45 
| 6 o0[52 411160 00 
Cook and Bayly, O&. 11, 6 oolg1 03/158 50 
| May 3, 6 01ʃ%52 57/1159 20 
April 30, 6 03152 580159 20 
| May 20, 6 03/52 280159 15 
Cook, Oct. 12, 6 03150 571157 50 
Dec. 26, 1767, 6 06| 1 571203 00 
May 21,1779, 6 06052 581159 15 
April zo, 6 0752 5801 59 20 
Aug. 27, 67/52 58/159 20 
Oct. 14, 6 07146 48/157 00 
Bayly, Dec. 22, 1777, 6 08] © 24/203 30 
Cook, Jan. 5, 1778, 6 08} 5 35/203 30 
| Bazly, April go, 1779, 6 09,52 38/159 20 
| April 27, 6 ogl52 22160 53 


8 


Bay ly, 


A TREATISE ON MAGNETISM. 


_ _ 


I» whom obſerved in 1767, 


fo 1779. 


—— 


Bayly, April 28, 1779, 
5 May 3, 
2%. 

„., 
Oct. 12, 1779, 
Oct. 14, 
May 18, 

Cook, Aug. 21, 
Oct. 17, | 
Eee. 27; 1777, 
DEC. 23, 
Oh 15,1779, 
Det. 23, 1777» 
m8, - 
Ded. 23, 

Bayly on April 31, and May 


211770, 
Cook, Jan. 5, 1778, 


Jan. 11, 1779, 
April 15, 
Bayly, Jan. 5, 
Dec: 27; 1777, 
April 30, 1779, 
Cook „Jan 12,2778, 
Dec. 27, 1777, 


Aug. 30, 1779, 
Bayly, Oct. 11, 


May 16, 
Dec. 27, 1777, 
April 18, 1779» 
May 18, 

Cook, Dec. 22, 1777, 
April 17, 1779, 
LRC. 22, . 


22 


9 


Varia. 


E. 


; 


| 


* | | © 


10 


7 


10 
10 
11 


14 


3 


52 28 
52 41 


$27 


15945 
1 60 00 


203 04 


203 30 
15732 
157 00 
15915 
162 20 
202 59 
202 57 


203 Of 


155 15 
20311 
. 
202 56 
159 1.5 
303 05 
204 51 
660 46 
303 10 
202 56 
169 20 
, e, 

202 56 
Dy 29 
8 55 

Sb ey 
202 59 
$61 01 
9 
203 04 
60 34 


203 04 
Cook, 


* 


124 
by zobom obſerved in 2 
1767 Varia. 
10 1779. 7 T. N. Long; 
Cook, Jan. 7 8. „„ 2 — 
| ; I. TY g 33+ 7 40.205 20 
8885 My 7 481205 44 
Bayly, May 35 1779, 6 36 , 05 205 44 
April 15 6 ande e 
Jan. 1 ; - 36142 10160 46 
Jan: . 1778, 4 0 f 7 40 205 20 
May 3, 1779, Fi. | 7 451205 44 
Jan. 725 778, 6 39] 2 57 15920 
| Cook, Dec. 22, 1777 FA 99] 1 1 0 205 20 
Oct. 12 1779 6 39 D 291203 04 
— : eg. 571157 50 
Jan. 7, 1778 = 59 511157 50 
Cook and Bayly, Dec: BY 1 © 46 7 of 95 10 
I — : 6 471 O 2 
Bayly, March 5. 1779 6 . 93 oY 
Cook, Jan. 8, 1778, , 6 — 9752 41 160 00 
EP ihe 47] 7 481205 34 
Tan. 5. 1 49] 7 48/20 
an. 7, I 5 44 
br 4 YO - 50 7 401204 20 
April 15 6 501% 26205 23 
N Apel 21, a 6 51042 10.160 46 
Aug. 21, 6 5250 391162 37 
Jan. 75 1778 6 52 53 1462 10 | 
Aug. 21, 1779 6 53 7 40 205 20 
Jan. 12, : 6 53 73 144162 10 
Jan. 11, 1778, 16 So O1 203 01 
Oct. 11, 1779 | 6 562 O0 ½ο 51 
| » 9, 56651 57 00 
Jan. 15, 1778, 6 18 7159 
Dec. 23,1777 * 2 03 
Marion and Crozet, Sept, 59] I 01]0301 
be Þ 7 00/13 26[144 25 


A TREATISE on 


MAGNETISM. 


1772s 


0 


Cook, 


A TREATISE ON MAGNETISM. 125 
By whom obſerved in 1769, Varia. Lat 2 
70 119: 

7 8 5 2 iu 7 
Cook, Jan. 11, 1778, 7 0012 2 51 
Cook and Bayly, Dec. 27, 7 ollig is 205 21 

an. 12, 7 0313 55/203 36 
Dee, 22, 1777, | 7 OS} © 29203 04 
Cock, Jan. 1,1779, 7 10.9 20/205 22 
Dec. 23. 7111 O1j203 or 
DEC. 27. 7 II] I 55 Z02 56 
Bayly, Aug. 21, 7 1353 14162 10 
7 1453 $0{162 10 
Dec: 27, 17738, I 16,19 15205 2 
: 1 2 * 7155 26205 23 

Cook and Bayly, Jan. II, 1801 3 

„ : he : 2 | 2 000204 51 
1 27 7 20119 15/205 21 

Bayly, April 18, 1779, 7 24/48 180161 00 

June 17, 7 24452 441160 16 

Cook, Jan. 11, 1778, | 7 27112 00204 51 

April 18, 1779, 7 27/48 20[161 51 
77. 7 291 55/202 56 
Ber. 27,1778, 7 31]Ig. I;|205 21 
7 31119 15/205 21 
Bayly, Dec. 27,4379, 7 32] 1 55/202 56 
Jan. 10, 1779, 7 34118 46.204 57 
Jan. 11, 1778, 7 36|t2 ooſ20451 
Jan. 1, 1779, 7 36.19 260205 23 
March 18, 7 43148 20/161 51 
Jan. 4, 1778, 7 45%¼9 290206 30 
March 27, 1779, 7 46[43 431160 34 
Jan. 4 and 5, 1778, 7 47/19 290206 10 
. 7 46119 O5 20s 31 
27. 7 49119 15/205 21 
Jan. 1, 1779, 7 49,9 261205 23 
April 16, | 7. 5242 50/160 41 
Jan. 8, 1778, 7 551 7 481205 34 


Bayly, 


126 A TREATISE ON MAGNETISM. 


Varia. 


By de / hom obſerved in 1767, 


10 1779. 


Ec 


Lat. Long. 
N. 


— 


Bayly, Jan, 3, 1778, 
April 19, 1779, 
April 7, 
Nov. 29, 1778, 
| April 18, 1779, 
Cook and Bayly, Jan. 13, 


07785 ©: .- 
March 18, 1779, 
Jan. 2, 1778, 
Cook and Bayly, Nov. 30, 
_——_- - 


Bayly, June 17, 1779, 
Jan. 1, 2, and 3, 
Jan. 15, 1778, 
Jan. 1, 1779, 
Nov. 23, 1778, 
Nov. 3 and 29, 
Jan. 15, 
Jan. 1, 1779, 
| Jan. 15, 1778, 
Cook; Jone1 8; 1779, 
Jan. 23, 
June 18, 
Nov. 29, 1778, 
ii, 
March 18, 1779, 
Jan. 27, 1778, 
June 18, 1779, 
Nov. 29, 1778, 
Jan. 19, 1778. 
June 18, 1779, 
Jan. I;, 1778, 
Jan. 27, 


Jan. 19, 


JJ. Oe LESS © oO OOo oo o 0 Oo 0 


0 


207 06 


16131 
168 46 
204 50 
16151 


200 42 


19538 


205 07 


205 07 


59 41 


207 10 
201 46 


07 15 


200 42 
204 59 


202 28 
20715 


202 30 
20141 
200 42 
1593 
204.51 


201 43 


19538 


21200 44 


39 29 


20450 
200 42 


139 
20145 
200 34 


200 40 
Cook, 


A TREATISE ON MAGNETISM. 


By whom obſerved in 1767, 
2 


E 


Cook, Jan. 20, 1778, 

April 7. 1779, 
Cook and Bayly, March 18, 

June 18, 

Jan. IS, 17/7 8, 
Cook, April 7, 1779, 


In April, 
June 18, 
hs Feb. 25, 
Jan. 15, lk 
Jan. 16, 
June 20, 1779, 
Jan. 17, 1778, 
April 7, 1779, 
mime 18, * - 
April 7, 
June 18, 
Cook, Mah 18, 
April 20, 
20 778 
Jan. 27, 1778 
Feb. 24, 1779, 
Cook, Nov. 29, 1778, 
June 20, 1779, 


Baz ly, Nets 


April 7, 
Bayly, Jan. 28, 1778, 
Nov. 29, 
March 17, 1779» 
June 20, 
Jan 2c, £776, 


Jane 21, 1779, 
Cook, Jan. 15, N 


O 


8 


SOS SSO O O O O 


Varia. 


E. 


— OO ——— RN - 


52 


52 


N. 


- 
Lat. Long. 


E. 


30 


he 


200 30 
168 46 


19538 


159 29 
201 45 


20141 


201 41 
168 46 
159 29 
20328 
20145 
201 20 
163 36 
201 Ig 
168 40 

15929 
168 40 
292 9 
195 38 
16132 
204 50 
200 34 
20338 
204 50 


1163 36 


[64 20 
168 46 


1200 30 


204 50 
19712 
164 00 
200 30 
16442 


201 43 
Cook 


128 


* 


A TREATISE ON MAGNETISM. 


* whom obſerved in 1767, Varia. Lat.] Long. 
to 2 E. 21 N. E., 
| O e | 0 If $I 
Cook and Bayly, April 7, | 9 22/30 30 168 46 
April 20, n 49 54/161 g2 
_ 37,1178; | 9 23/2 1 22/200 34 
| 9 24/21 07,201 05 
Bayly, June 20, 1779, 9 24/55 13/163 36 
15, 1778, 9 26118 3820141 
Feb. 2, 9 26122 47/200 30 
Feb. 4, 9 264 48/199 39 
June 8, 1779, | 9 2649 54/161 33 
March 18, 9 26 21 12jIgg 38 
Aug. 16, 9 2953 54117102 
Jan. 18, 1778, 9 29121 2020105 
April 18, 1779, 9 32/21 12/195 38 
June 18, 1778, | 9 3352 430159 29 
Jan. 18, 9 35121 34200 45 
Feb. 4, 9 35124 30199 39 
June 20, 1779, 935565 151163 36 
June 18, 9 36152 43j159 29 
Jan. 26, 1778, 9 37/21 360200 30 
June 21, 177, 9 3756 01164 42 
June 17, 1778, 9 3921 181201 19 
April 20, 1779, 9 41/49 54161 32 
June 18, 9 41152 430159 29 
Cook, Jan. 17, 1758, | 9 4121 o8{291 19 
June 18, 1779, | 9 4252 44/159 29 
April 2, | 9 43149 54/101 32 
Bayly, Feb. 3, 1778, | 9 44124 13/199 40 
Jan. 8, 1779, 9 44018 58/204 30 
a March 5 9 4521 13/159 38 
Cook, Jan. 20, 9 45/55 13/163 36 
Aug. 17, 1779, 9 47]21 421168 34 
Bayly, March 18, 9 $1]21 13/196 40 
Cook, Jan. 17, 1778, 9 5121 080201 19 


Cook, 


A TREATISE ON MAGNETISM, 129 


By whom obſerved in 1767,| Varia.) Lat. "> 
4 1779: 81D; 4 E 
0 4 0 4 
Cook, June 21, 1779, 9 a Ol 164 42 
Jan. 23, 1778, 9 53/21 560200 50 
Aug. 17,1779, | 9 $5153 42168 34 
June 21, 9 56136 01/164 42 
Aug. 17. 9 58};6 O1]164 42 
Jan. 15, 1778, 9 5918 35[201 41 
Bayly, Aug. 17, 1779, 10 00053 421168 41 
Nov. 29, 10 oo[21 I6[204 50 
Marion and Crozet, in 17/2, 10 os O0[179 38 
Bayly, April 8, 1779, 0 0330 51016731 
. [ro 05 ʃ¹9 25/204 20 
March 16, 10 0121 Oo[igg I 
Cook, March 17, 10 057/21 131197 12 
Nov. 29, 1778, 10 O7Þ2T 16[204 50 
June 21, 1779, 10 08050 64 42 
Jan. x7, 1778, 10 09 08201 19 
Jan. 28, 10 09021 29200 30 
Jan 15, 10 10018 010/201 45 
Jan. 1), 10 10021 080201 19 
Jan. 6, 1779, 10 11018 570204 45 
Bayly, June 21, __. [ro 11556 06164 33 
| Jan. 19, 1778, 10 1121 $71200 58 
J. 10 1424 730200 20 | 
March 5, 1779, 10 14021 $7]200 31 | 
April 7, [ro 15130 08[168 51 | 
March 5, 110 15121 $7]200 31 | 
Jan. 27, 1778, 10 16019 03/209 34 | 
Jan. 13, 1779, 10 16019 03/204 42 | 
April 7, 10 160630 08016851 
March 17, IO 16021 136197 12 
2 Feb. 3, 178, 24 13024 130200 20 
17 Bayly, March 18, a 10 19121 121195 38 


Jan. 27, 1778, 0 20l21 22 200 34 
| R Couk 


130 


By whom obſerved in 1767, 
fo Galt x. ah 


A TREATISE ON MAGNETISM- | 


IE Lat. [6 


* 


Cook and Bayly,Mar- * 1779, 


Feb, 14, 1778, 
March 17, 1779, 
April 20, 
Bayly, Feb. 28, 
March 85 
| Cook, Jan. IS, 
Aug. 17, 
March 5, 
June 20, 
June 15, 1778, 
| bob, March 10, 1779, 
March 17, 
Jan. 28, 1778, 
March 5, 1779, 
March 2, 
March 21, 
Feb, I4, 1778, 
Aug. 12, 1779, 
March 5s, 
June 20, 
July 11, 
Feb. 2771779 
March 24, 
March 12, 
Cook, Aug. 125 
March 24, 
March 12, 
March 21, 
March 12, 
Marcn 20, 
March 27, 
Bayly, April 9, 


Auguſt 10 


* 


10 50 


e 
110 20 


1022 
10 24 


110 24 


1025 
10 28 
10 29 


10 32 
10 36 


10 37 
1039 


IO 41 
IO 41 
IO 42 


10 43 
10 46 
10 46 


10 G1 
10 51 


10 30 


1040 
IO 40 
1041 


10 42 
u 0 43 


10 54 


1037 


0 =p 
21 13 


31:39 
2113 


2159 
2157 
18 01 


53 42 


55 13 
1801 
20 56 
2116 


20 41 
20 32 


5612 
21 I 
5513 
5714 
2213 
3 
56 ah 


19 54 


110030 27 


1190733 


| 


2136 
2157 


313902 


tte 
10 542034 
10 59. 21 49 
IO 59 20 41 


1059 19 51 


197 13 
206 33 
I97 12 
49 541161 32 
201 04 
200 31 
201 45 
168 34 


21 57: 


A TREATISE ON MAGNETISM 


MM whom eferved in "eh Varia.] Lat. Wy 
9 ers [EINE 


131 


5 0 4 
Cook, March 20, 11 00020 41 193 18 
Feb. 17, 1778, FI 10207 15 
Feb. 14, | II 39206 33 
Feb. 3, 11 12200 20 
Jan. 28, 11 36.200 27 
April 12, 1779, 11 1275 30 
Jan. 19, 1778, II 57200 58 
March 28, 1779, | 571186 26 
April 1, II 23/180 01 
March 12, II 49199 58 
March 21, 11 341192 28 
March 4 TD 491199 58 
March 20, II 411193 18 
Jan. 19, 1778, II 57]200 58 
Bayly, June 23, 1779, 11 09166 16 
eb. 14, 1778, 11 09]206 33 
March 24, 1779, II 57186 15 
Cook and Bayly, March 21, II » 34/192 28 
Fed. 3, 1778, II 1.51200 20 
April 1, 1779, 11 2 231180 OL 
March 20, II 491199 58 
; March 24, 1 571186 15 
85 March 12, II 24021 49200 02 
| March 21, 11 25/20 341192 28 
Bayly, Aug. 12, 11 2755 32171 10 
March 9 II 28020 I$|I8I 00 
Feb. 6, 1778, 11 29128 39,200 39 
33. 11 3024 13200 07 
March 23, 1779, 1 32/19 520189 12 
March 27, 11 33019 51182 51 
Cook, Maroh 24, II 33019 51186 20 
April 15 11 33112 23 80 OI 
Aug. 10, 11 34887 3•76 22 
March 24, 11359 57% 86 15 
R 2 1 


A TREATISE ON MAGNETISM. 


Cook, 3 23. 1778, 
Fe 
Bayly, Aug. 12, 1779, 


Cook, Nov. 16, 17758, 


Bayly, Feb. 9, 


— 


200 20 
172 16 
186 26 
200 27 
200 21 
174 48 
206 33 
19228 
175 30 
86 40 


181 


20007 


20039 
204.50 
192 28 
182 51 
204 50 
206 34 
204 50 
196 26 


200 39 

202 10 
18119 
167 46 
16730 


200 27 


199 58 


[83 05 
176 22 


200 39 


16730 
168 40 


200 39 
| Cook, 


By whom | obſerved in 1767, . Lat. - [Long 
. 
11 3521 ne 
b. 3, 1135024 13 
11 37150 17 
March 23, 1137119 57 
Jan. 28, 1778, 11 38021 36 
Feb. 6, 11 3928 35 
Aug. 10, 1779, 11 39557 32 
Feb. 10, 1778, 1141031 39 
May 21, 1779, 11 43120 34 
Aug. 12, 11 435612 
March 24, 11 48019 59 
March 25s, 1 499 52 
Cook and Bayly, Feb. 4, 1778, 11 4924 50 
Feb. 6, 11 5028 35 
Nov. 15, 11 53022 55 
March 21, 1779, 1 5420 34 
March 27, 11 54119 51 
11 56022 25 
March 23, 1779, 1 579 57 
Nov. 16, 12 00022 55 
March 23, 12 01019 57 
Feb. 6, 1778, 12 ©1128 39 
12 0331 06 
March 27, 1779, 12 03/20 02 
March 24, 12 03058 34 
June 23, 2 05ʃ5 8 06 
Jan. 28, 1778, 12 o6j21 36 
Cook, March 12, 1779, 12 07j21 49 
| March 27, 12 o7{Ig 50 
Aug. 10, 12 08157 33 
Feb. 6, 1778, 12 1028 39 
June 23, 12 1258 06 
June 24, 12 12158 37 
Feb. 6, 12 13128 39 


A TREATISE ON MAGNETISM, 


133 
By whom e in TI _ Lat. Long. 
to 1779-_ | NE 
1 | | 0 «40 | 6 4 
Cook, Feb. 4, 1778, 3 jo 50200 07 
Bayly, Feb. 13, | 12 2031 33[206 39 
March 26, 1779, |12 22119 491183 19 
March 31, 12 2220 38180 30 
June 24, 12 22059 01/168 32 
Nov. 24, 1778, 12 23/21 16204 50 
Feb. 8, 12 28030 530202 03 
March 23, 1779, 112 32[19 571186 26 
Nov. 14, 1778, 12 39133 461207 56 
Feb. 13, 12 41]31 30/206 34 
Cook, Feb. 4, 112 41/24 5000 07 
Feb. 17, 12 43/19 49207 15 
March 16, 1779, 12 44019 49183 19 
Bayly, Feb. 17, 1778, 12 49024 50200 07 
Nov. 14, 12. 5 2019 49/183 19 
March 26, 1779, 12 52119 49183 Ig 
April 3, 12 55124 51/183 19 
March 26, 12 56119 49/183 19 
Cook, June 24, 13 03058 37168 40 
June 23, 13 0358 06167 30 
Nov. 14, 1778, 13 03P2T 16 204 50 
June 4. 779. 13 10068 37/1168 40 
13 13 5837 168 40 
Feb. 4, 178, 13 1524 50200 0) 
Junè 23, 1769, [3 17/58 06167 30 
June 24, 13 18058 0216730 
. 3 22158 37 108 40 
Feb. 9, 1778, 13 22 31 04/202 55 
Feb. 8, 13 25.30 85620247 
June 27, 1779, 3 293055 202 47 
Nov. 14, 13 3002116204 50 
Feb, 9, 13 30031 04 202 $6. 
June 24, 13 25935168 49 
13 323610 


Cook, Feb. 17, 1778, 


20715 
Bayly, 


_— 
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By whom "obſerved in 1767, 


4 TREATITSE ON MAGNETISM. 


_ to 1779- 


I Lat. 2 


Rh ü8—— 


Bayly, Feb. 6, 1778, 


< 


Nov. ag | 


June 27, 1779, 
June 4 
June 24, 1779, 
OE e 1777S, 


F Feb. 9, | 
| June 23, 1779, 
Cook, Feb. 9, 1778, 


Bayly, Feb. 8, . 

% % eig, 

Bayly, Feb. 19, 1777, 
Feb. 8, 1778, 
Feb. 9, 
Feb. 5 1777, 
Feb. 2 | 


Nov. 8. 1778, 
Feb. 19. 


Feb. 8, 


a, 


March 11, 


0 Nov. 8 


: Beyly, March 18, 


Feb. 18, 
March 19, 
Nov. 8, 
Feb. 20, 


Feb. 22, 


13 os 50 
13 34/24 16 
3.37 

13 38888 06 
13 4028 39 
13 4058 37 
13 42036 10 
8 46036 06 


16 01 


13 4831 04 
13 49]58 ob 
14 OI 
14 13 
14 25 
14 32 
14 36 
14 38 
14 3930 55/ 
14 43 
114 52 
I; le 
: 15 29 
5 38037 30 
Tis 41 
15 42 
15 47 


I6 03 
16 06040 29 
[6 08044 44 
16 1037 15 
16 13 
16 14/40 29 
16 20137 30 
16 22441 02 


60 28 


30 59 
30 55 
30 55 
31 04 
31 04 
37 30 


31 04 
3715 
40 02 
40 29 


40 29 
40 27 
43 37 
40 29 
40 29 


45 O3 


2000 07 


204 50 
175 39 
I67 30 
200.39 
168 40 
20715 
206 26 
202 55 
167 0 
202 46 
20237 
$02.37. 
202 55 

202 55 

207 33 


202 37 
202 £5 - 


206 g2 
210 39 
201 54 
198 50 
201 54 
21237 
235 34 
201 54 
201 54 
201 54 
234 46 
206 45 
23430 
201 54 
206 50 


216 10 
Bayly, 


A TREATISE ON - MAGNETISM. 


By whom obſerved in 176, Varia.| Lat. II 
| | 10 1779- N. | = 
83 „„ 1 
Bayly, Nov. 8, 1778, 16 220440 200202 45 
| arch 7. 116 2644 260235 44 
Aug. 13, 16 2766 361192 35 
Feb. 20, 463167 300206 50 
Nov. 8, 116330 290201 54 
Feb. 22, 116 34147; 36/236 05 
March 8, 163843 501235 47 
Cook, March 22, 16 98147 36 23605 
Bayly, Nov. 8, 164040 33/202 42 
Cook, Feb. 19, 116 42[879! 221207 47 
| Bayly, Feb. 17, 16 42136 10200 15 | 
ed; 24, I6 44/41 460218 14 
Feb. 21, 16 47139 14/212 24 
Feb. 18, | 16 48137 75.206 45 
at, 16 51039 141212 24 
Feb. 19, 16 53037 301206 50 
Feb. 18, 16 5637 15/206 45 
Nov. 7, 16 5940 47/202 39 
Feb. 19, 16 59637 151200 45 
Cook, Feb. 20, 17 02/38 160208 30 
Feb. 18, 170437 15 0 45 
Bayly, Feb. 28, 170544 27 _ 45 
Feb. 19, 17 06137301206 50 
Feb. 20, 17 08 3816 208 30 
Nov. 6 171242 13 21147 
Aug. 7. 1779, 17 12561608 
June 29, 17 1261 500178 56 
March 24, 1778, 71547 47 3260 
March 27, [7 17/48: 08]2g24458 
Feb. 21, 17 10% 4610 24 | 
March 6, 17 224480235 25 
March 19, 172245 51123445 
March 1, 117 30 44 55/229 16 
July 27, Is 39159 390190 52 


Bayly, 


| Bayly, March 4, 1778, 
Cook, March 17, 1778, 


136 A TREATISE ON MAGNETISM, 


By whom obſerved in 1767, jw i Lat. GS 
E. E. 


21222. 
Ha Feb. 28, 1778, 17 33 7 10 
Cook, Feb. 21, 17 36039 14212 bs 
17 3789 141212 24 
| March 1, 17 5 141212 24 
Aug. 6, 1779, 17 40159 47184 52 


17 4243 571232 10 
17 42159 47154 53 
17 5145 051234 45 
17 5445 95/234 45 


Aug. 6, 1779, - 


Aug. 7, 1779, 17 56159 271185 07 

Feb. 20, 1778, 17 56059 27/185 07 
March 19, 17 5845 051234 45 

Aug. 7, 1779, 18 05159 27/85 7 
Aug. 6, 18 000659 47/184 52 
Cook and Bayly, March I9, Urs 1115 05/234 45 

1778, - 3 

4.4. P0212 ng 6,1779, 118 15659 47Þ154 53 
Bayly, March 2, 1778, 95 20059 471184 53 
18 20144 50229 I8 
Cook, me 18 21 39 14/212 24 
Aug. 7, 1779, 18 2 185 00 
Bay ly, We © 18 — 45 4 435 20 
| Aug. 7. 18 2659 30183 50 
Feb. 24;1778, 18 2939 14212 24 
June 28, 1779, 18 31162 051175 14 


March 1, 1778, 8 31/44 521228 48 


July 27, | 8 31159 391190 52 
18 3459 391199 5* 
Feb. 21, 18 34139 14212 24 
Cook; July 27, 18 4 59 39190 52 
June 16, | 18 my 37202 09 
July 27, 318 5259 397052 
Feb. 21, 18 3 45 14212 24 


Aug. 7.7795 us 55059 271185 07 
Cook, 


A TREATISE ON — 137 


Varia. Lon . 


By whom obſerved in 1767, 
10 1779. _ 


— 


Cook, July 27,1778, 
Feb. 12, 
Aug. 7, 1779, 
July 13, 1778, 
March 2, 
July 25, 
Aug. 1, 1779, 
N July 26, 1778, 
eb. 22, 
July 26, 
e238, 
Cock and Bayly, June 16, 
| Aug. I, 1779, 
March 15 1778, 
March 1 
Feb. 22, 
Aug. 7, 1779. 
Aug. I, 
July 27, 1778, 
Cook, June 28, 
„„ 27, + 
Aug. 1, 1779, 


Aug. 7, 
Feb. 28, 1778, 
June 28, 
Aug. 1, 
Bayly, July 2, 

June 28, 1779, 
April 30, 1778, 
June 21, 
Tune 16, 

| To 1 
Sept. 22, 


|: 


FS 8 

5659 390190 52 
12/40 25/213 00 
0105927185 07 
02058 081199 04 
06(44 471229 Iy 
06158-31[192 30 
08/64 I2[190 08 
08058 40192 30 
1040 25 I3 00 
11058 4919230 
12044 460228 48 
13155 37/202 09 
04/64 121190 08 
17148 15206 00 
1944 5 21228 48 
2940 251213 oO 
31659 27/185 07 


| 34/604 12 190 08 


37139 391190 52 
3762 10{177 36 


3948 151206 00 


42/04 1242 06 00 

64 120206 00 
5059 271185 07 
5244 49228 44 
55162 1006177 26 
02164 12190 08 
04.54 341194 20 
05162 Io[177 26 
1553380227 25 
15053 49198 11 
16055 37/20 09 


17155 121202 og! 


17161 341189 44 
= Bayly, 


— p =>< _ 
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138 A TREATISE ON MAGNETISM. 
oy hos obſerved in 1767, betta 22 Lat. |Long 
= — | 
Reg 10 4 0 0 . 
Bayly, Feb. 28, 1778, 20 17144 2 
| 120 1744 461228 40 
June 12, 20 18085 37202 09 
Sept. 27, 20 20058 381189 46 
Jube 12, 20 21ʃ(66 201206 30 
Oct. 10, 20 22055 551194 0 
Cook, June 16, 120 23155 371202 og 
Bayly, 'Oct. 12, 1420 24153 54{194 00 
, 20 25155 551194 OO 
June 26, 20 25/53 50194 23 
Cook, June 28, 1779, 20 25 62 10j177 26 
July 13, 20 25|58 080199 04 
At, 20 28053 55594 o 
Sept. 27, 1778, 20 29/58 391290 00 
April 30, 20 30153 37[225 37 
Bayly, June 28, 1779, 20 30662 10[177 26 
Cook, June 12, ' wa) 20 3056 200206 30 
Feb. 28, _ [20 21144 460228 40 
5 20 3644 461228 40 
July 13, 20-37]58 080199 04 
Bayly, Oct. 27, 20 3858 41/189 46 
Cook, July 13, 20 3958 o8[199 04 
June 12, 20 40066 201206 30 
Bayly, June 21, 20 4654 111198 23 
June 28, 20 48/62 10[177 26 
Feb.. 28, 20 48144" 461228 40 
April 29, 21 03ʃ53 06233 50 
July 13, 21 07158 080199 04 
Cook, April go, 1 12153 37225 37 
July 24, 1779, 21 12068 431187 g2 
ien 30, 778, 21 158 8 199 04 
July 12, 21 1458 31200 33 
guy 13, 21 28158 081199 04 
July 19, 1 3059 37197 57 
Cock, 


By whom obſerved in 1767, 


A TREATISE ON MAGNETISM. 


139 


f. Lat. E 


170 1712. 

1 : 

Cook, June 28, 1779, 21 32/62 == 26 
Cook and Bayly, July 24, 21 3768 4318732 
July 21, 21 37,08 431187 32 

July 17, 1778, 21 37155 25/201 08 

July 24, 1779, 213868 431187 32 

Rune +$67+778, 4259 37/202 09 
Cook, July 6 1779, 21 47/08 431188 32 
Bayly, Sept. 2 [21 49'57 55/191 10 
. 175 215055 57/202 08 
April 30, 21 52/63 37122537 

June 13, _ [28 $850 400200 20 

July 12, 21 58/58 310200 33 

Sept. 3ZO, 22 00'56 291199 30 

July 20, 1778, 22 02159 371198 00 

July s, 22 04156 591199 41 

May 8, 2204059 260227 51 
June 16, 22 0655 37 202 09 

July 24, 1779, 22 07,68 43 1 

June 17, 1778, 22 07/55 254201 08 

July 20, 22 09.59 371197 57 

22 1379 371197 57 

Sept. 29, 22 15'56 371192 52 
Mays, 221559 260227 51 

July 6, 22 19 $6 57200 01 

Sept. 19, 22 20 63 491193 53 

July 9, 22 20055 18202 07 

May 22, 122 20055 12122 5 27 

June 16, 222155 451203 00. 

July 31, 1779, 64 5664 561189 48 

Cook, Sept. 19, 1778, 22 23j63 491193 53 
Cook and Bayly, July 20, 222359 37197 57 
May 5, 122 23558 5822121 

Cook, June 17, 22 24155 25 20108 
July 19, . 22 25159 37/197 83 


Cook, 


140 A TREATISE ON MAGNETISM. 


9 whom obſerved in 1767, =] Lat. Long. 
TN: 1779: | | | E. 
Os | | 
8 0 7 oO P 
Cook, July 12, 1778, 22 25/58 311200 33 
| May 8, 22 2559 260227 51 
July 8, 22 2759 260227 51 
July 24. 22 27/68 43/187 32 
Bayly, July 31, 1779, 22 3264 351190 06 
Cook, May 5, 1778, 22 3258 581221 14 
une 17. 22 32155 25/201 08 
July 12, 122 3258 311200 33 
6% 22 3456 56.200 19 
1780 31, 1779, 22 34/64 561190 47 
| ay 8, 1778, 22 34506 260225 51 
Bayly, July 29, 422 41/60 180198 08 
May 3, [22 43158 58[221.14 
Aug. 2, 1779, 22 44{64 05[203 oo 
Ju'y 9, 1778, 22 45159 380202 07 
July 20, [22 45/59 381198 03 
Cook, July 20, 22 45159 371197 57 
June . 22 40055 25/201 08 
July 31, 1779, PA 46164 56/189 48 
Jr. 20, 1778, 22 4059 371197 57 
u'y 16, 22 4758 461198 42 
July 9, 22 47/55. 180202 07 
July 19, 22 47159 371197 53 
Bayly and Cook, July 20, 22 4759 371197 57 
Bayly, July 31, 22 4861 541190 00 
Cook, July 9, 22 4855 18{202 07 
May 24, 22 49'58 160208 42 
* 31, 1779, 22 52054 561189 48 
July 9, 1778, 22 53155 180202 07 
ay 20, 22 5459 391211 22 
„„ 9,  - 22 55055 18202 07 
May 8, 22 5559 260227 51 
uly 31, 22 5664 560189 48 
pe 17. 22 5955 251201 08 


Cook, 


A LETS FOOT: ON MAGNETISM, 


By whom obſerved in 1767 by 


{0 1779- 


Cook, Aug. 2, 1779, 
July 12, 1778, 


Bayly, May 1, 
T*Þ . 
July 9, 
July 16, 
May 2, 
July 15, 
May 5, 
Sept. II, 
June 17, 
June 19, 
July 12, 
May 20, 
July 3, 1779, 
ay 3, 1778, 
Cook and Bay I July 14, 
ay 1, 
May 3, 
7 = 
Cook, July 31, 1779, 
July 19, 
Bayly, July 9, 1778, 
June 30, 1779s 
Cook, May 20, 1778, 
Bayly, June 12, 
July 12, 
Sept. 11, 
May 20, 
Aug. 2, 1779, 


May 20, 1778, 


July 7, 
Sept. 4. 


5 


Lat. 
N. 


was; 
Long. 


1 


= 


139 48 
200 32 


11200 32 
61224 52 


22114 
202 O7 
199 07 
224 40 
199 10 
22114 
19937 


201 08 


197 53 
200 33 
2112 
18725 
42% 11 
199 IO 
225 JO 
1 


37197 53 
9 89 47 


197 53 
202 28 


191 50 


5.211 22 
206 55 


20110 
199 37 


211 22 


1190 47 


21121 
200 53 


189 06 
Bayly, 
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By whom obſerved in 1767, Faris: Eat. (ns 
: | N. FE 


215 1220.5 . 

ö 1 2 4 0 O0 2 
4 Bayly, May 6, 1778, 2 $5159 9 5 37 
1 July 31, 17799, 23 575 010189 57 
| dept. 11, 1778, 233 5764. 200199 37_ 

May 202 23 5759 2210 08 

July 12, | 23 5858 230201 07 

Aug. 2, 1779. 23 59064 04190 13 

May 20, 1778, 24 02/5) 3911 22 

Sept. 1, : 24 6364 20[197 20 

July 10, 24 08/58 160202 19 

Cook, My,  ' [24 6955 425225 28 

July 12, 24 11/58 27201 oc 

| Bayly, Scpt. 4, 24 1164 291188 17 
l Cook and Bayty, May 22, 24 11159 3921122 
= July 19, 24 1259 37/197 53 
= oo ðIzf 0. 24 12159 371197 57 
i., 24 1255 121225 30 
May 6, 24 1359 oc[220 47 
May 3, 24 1758 14/221 11 

2, 1779, 14 2264 041190 47 

May 21, 1758, 24 2259 220210 22 

Bayly, Aug. 9, 1779, 24 % 65 35/9 1 50 

May g, 1778, 24 2958 140221 11 

| Cook, May 6, 24 2959 090220 37 

May 6, 24 2659 091220 37 

May 3, 4, and 5, 24 3058 271221 15 

May 6, 24 3659 091220 47 

May 21, 24 36459. 22/2 LO 22 

| 24 3769 22 210 22 

24 3959 22210 22 

May 9 24 40658 14221 11 

Aug. 2, 177, 24 426568 1422111 

24 4354 £51190 47 

| Jabs TO, 24 4458 17/202 01 

Bayly, Aug. 9, oy 24 455 36], 90 45 


" Bayly, 


A TREATISE ON MAGNETISM. 


By whom obſerved in 1767, 


10 1779. 


_ Lat 2.2 


E 


—— — 199 


— — 


Bavly, Sept. 3, 1779, 
| May 6, 


Sept. 6, 

May 1, 

May 2, 

„ 

Cook and Bayly, May 6, 
Bay ly, Sept. 7, 
Tool,, 4, 
May 27, 


Sept. 6, 

July 19, 
May 1, 

Bayly, Sept. 3, 
Cook, Sept. 6, | 
July 10, 
Sept. 19, 


Aug. 12, 1778, 


Sept. 5, 
Aug. 27, 
Sept. 2, 
Aug. 13, 


July 12, 1779. 


Bayly, Aug. 10, 1778, 
May 235 
Sept. 4, 
May 4, 
Sept. 4, 
July 9, 1779, 
Aug. 2, 
July 12, 
Sept. 6, 


51188 40 
9'220 37 


220 37 
195 10 


2/225 30 


225 30 
221 I4 
200 37 


18430 


26190 06 


210 22 


2210242 


195 10 
197 $3 
225 20 
189 20 
194 42 
18933 


19608 
21119 


190 09 


1183 30 


190 00 
19225 


2210 LO 


210 40 
205 27 
189 06 
22122 
189 06 


051188 48 
051190 47 


190 50 


1184 40 


Bayly, 


A TREATISE ON MAGNETISM. 


By Whom obſerved in 1767, 


= — . — — — 


— 79. 


— 


Bayly, * 2; 1779, 
Cook and Bayly, July 14, 


May 14, 1778, 


| Cook, Aug. 27, 


Sept. by 


Aug. 2, 1779, 
July 7, 1778, 
. 6, 
July 12, 1779, 
July 7, 1778, 
July 12, 1779, 


Bayly, May 24, 
Cook, Sept. II, 1778, 
Bayly, May 3, 


May 5, 
May 4, 


Aug. 13, 
July 12, 1779, 
July 7, 1778, 
Aug. 27, 
July 75 
wept. 2, 
July 2]3 1779, 
May 4, 1778, 
Sept. 6, 

July 7. 
Aug. Win 
May 


Cook and {a July 12, 
Bayly, May 4, 1778, 


May 8, 
| Jul, 42, I779, 


A TREATISE ON MAGNETISM: 
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By whom obſerved in 1767, . lar. Long. 
W 2. == 
| 0 1 A 0 | 
Bayly, July 21, 1779, 26 35/09 32 90 39 
July 7, 1778, 26 3657 071200 42 
Aug. 13, 20 37166 36[202 35 
July 4, 26 39/60 01/20) 56 
May 4, 426 40058 351221 22 
May 7, 26 42159 28021958 
SEPT. 6, 3 58.194 42 
May , 11745 
Sept. I, 18739 
Sept. 15, 197 20 
July 11, 1779, 190 15 
Aug. 20, 1778, 18325 
Sept. 6, 19442 
May 6, 31221 27 
Sept. 12, 21198 13 
Aug. 10, 189 56 
Sept. 15, 197 20 
Sept. 6, 194 42 
194 42 
| July 27, 1779, 190 15 
Aug. 13, 1778, I92 35 
Cook and Bayly, May 19, 20212 42 
| Aug. 13, 192 25 
Bayly, Aug. 24, 190 18 
Sept. 15, 197-56 
Bayly, Sepr. 8, 211196 20 
Cook, Aug. 10; 3189 56 
Sept. 15, 19720 
Sept. 10, 2197 56 
Sept. 15, 197 20 
Sept. 6, 194 42 
Sept. 10, 19813 
Aug. 10, | 189 56 
Sept. 1, | [190 13 


Cook, 
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By whom obſerved in 1767, 


21772. 


A TREATISE ON MAGNETISM, 


Varia.| Lat. Long. 
E. | N. l E. 


Fs 


. 177, 


Bayly, July 10, 12, 15, 16, 


and 17, 1778, 
Aug. 10, 


es. 

1 II, I 
Ju bo. 
July 11, 1 
Aug. 13, 1778, 


July 11, 1779, 
Cook, Sept. I, 1778, 


Aug. 10, 
July 19, 1779, 
Sept. T, 1778, 
July 9, 1779, 
Bay ly, Sept. 18, 1778, 
Sept. 1 5, 
Sept. 9, 
July 11, 1779, 
SEPL. I5, 1778, 
July 9, 1779, 
| Sept. 17, 
Cook, July 19, 


Sept. 15, 1755 
. 
July 9, 1779, 


June I, $998, - 


June 2, 
Bayly, June 1, 
Cook, July 9, 1779, 


7795 


J 


A TREATISE ON MAGNETISM. 
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7 


By hom obſerved in 1767, Varja. Lat. |Long. 
10 1779. N 
: | 7 ' 41 . | 
Bayly, June 2, 1778, 0 21]60 431.08 52 
Cook, July 9, 1779, 30 21170 17/197 06 
f July 20, 30 2869 3806 19 
July 9, 30 37 69 05.188 48 
Bayly, Sept. 16, 1778, 30 47/64 20ʃ196 37 
July 9, 1779, [39 479 051188 48 
Cook, Aug. 20, 1778, 31 036g 38[196 19 
31 0409 381196 19 
Sept. 15, 31 04164 201.96 37 
July 17, 1779, 31 19Þ4 201196 37 
£ _ [31 19]79 17197 0 

Cook & Bayly, Aug. 20, 178,3 1 2069 380196 19 
Sept. 13, 31 24164 201196 37 
July 17, 1779, 12870 17197 06. 
| 31 32170 171197 06 
Aug. 20, 1778, 3137 69 38 196 9 
= Is, 31 $0j04 20.196 37 
July 17, 1779, 31 8670 17/197 06 
 Bayly, 44 19, 1778, 32 24 5 15/196 48 
Aug. 21, 32 45109 31/195 52 
33 00[69 31/196 03 
Aug. 18, 33 0370 25/198 34 
Woe. 133 2569 531197 50 
July 17, [33 37/70 16193 54 
| 33 4070 00[193 49 
Aug. 16 134 55170 210/194 06 
July 18, 1779, 35 3979 20f1 96 38 
July 17, 35 39/79 04/196 21 
| 35 49170 040196 21 
Cook, July 17, 35 57179. 04196 21 
| 36 10/70 044196 21 
[3 19/70 04/196 21 

| 4 | 
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Cook. Dec. 20, 1776, 


\ 


TABLES or Tar VARIATION 


or THE 


A TREATISE ON MAGNETISM, 


MAGN ETI NE EDLE, 


 Obferved « at di ferent Ti mes in the 1 get fic on, 
South: of {he er. 


Longitude from the Meridian of London. 


, 
— 
—— ' 


By whom obſerved in 1766; 


70 . 


a. 


r 


Surville, 3 23, as, 


Byron, in July, 1765, 
Carteret, Sept. 21, 1776, 
Bayly, Se t. 20, 
zept. 19, 
Sept. 21, 1777, 
Carteret, Sept. 19, 1767, 
Sept. 16, 
Bougainville, in 1776, 


Dec. 20, 1777, 


Dec. 19, 


by 
— 


2 


ND DoD mr my = - - = 00 
5 
(SS) 


— 


GW GW www w, 
pan 
G 


N 
; 


7 | 
148 7 
186 44. 


141 59] 
142 52 


143 32 
203 18 
143 58 
146 01 
151 03 
152 29 
204 02 
204. 02 
204 02 


20402 


204 37 


13 
13/204 02 
331 


204 02 


18 1555 "I's ong. 7 


3 
6 00 
II 15 
4 54 
4 49 
4 40 
3 
2 
6 30 
6 44 
7 1 
4 57 
5 25 
5 42 
5 49 
5 50 
6 Os 
6 09 


204 11 


Cook, 


A TREATISE ON MAGNETISM, 


149. 
By whom obſerved in 1766, Lat.] Long.|Varia. 

| > "10-1799. | 8. E. | E. 
— —— 3 
Cook, Dec, 19, 1777, 3 511204 11 5 19 
| | 3 $11204 11] 5 22 
| 3 51/294 11] 524 
} 3 51411 604 
| | 3 51204 11 511 
Bougainville, in 1766, 4 051154 26| 7 10 
Bayly, Dec. 19, 1777, 4 391294 57 5 07 
Carteret, Aug. 20, 1767, 4 461153 47] 7 14 
3 | 5 915249 5 20 
Bougainville, in 1766, 5 000155 251 715 
Carteret, Aug. 24, 1767, | 5 07/155 380 6 25 
5 0755 38 630 
Bayly, Dec. 18, 1777, 5 13.204 400 4 38 
Carteret, Aug. 22, {| 6 24/158 02 7 42 
Surville, Sept. 7, 1769, 6 361154 22] 9 o 
Cook, Dec. 17, 1776, 7 21]104 51] 449 
| 2 7 211104 $I} 509 
7 211124 51) 515 
7 21404 51] 5 20 
7 21104 510 5 28 
55 7 4 85 5 54 
Bougainville, in 1776, 7 36956 100 7 34 
Carteret, Aug. 20, 1767, 7 536159 260831 
. 7 560159 200 820 
Cook, „ 1777, - 8 011205 og 3 50 
; 16, 1767. 8 01/205 05| 414 
| | 8 011205 og} 4 15 
8 ieee 
of 8 OIN20F O5| 5 35 
Cook & Bayly, Dec. 16, 1777, 8 011205 os| 5 43 
| | | 8 011205 Os] 5 43 
Byron, June 29, 1765, 8 131484 Toto 10 
Carteret, Aug. 19, 1767, 8 521161 11] $30 
Bayly, Dec. 15, 1777. 9 

| 00 


150 A TREATISE ON MAGNETISM» 

By "whom obſerved . in 1766, Lat. Long. Vari. 
5 _to 1779. E | E,. 
10 0 „„ 
Cock, March 30, 1774, 9 20 234291 127 
April 1, 9 30230 34 4 03 
March 5, 9 32223 52 4 27 
Bayly, April 335, 9 321227 12] 4 40 
Carteret, July 28, 1767, 9 59189 04] 9 04 
5 July 30, 9 50 185 020 932 
Aug. 1 9 53190 570 04 
Aug. 18 9 58163 27 8 30 
July 26 IO 01193 28] 9g 00 
Cook, Dec. 14, 1776, 10 09 205 58] 4 0b 
| | 10 091205 58] 4 46 
10 09205 58] 5 13 

10 09|205 58] 608 
Bayly, Dee. 14, 10 09|205 58] 5 08 
Carteret, Aup. 2, 1767, 10 091179 28]IO 30 
Cook, May 29, 1774, 10. 10243 301 I 57 
Carteret, Aug. 4, 1767, 10 22177 4010 54 
Cook, Dec. 14. 755 10 29206 13] 5 38 
Carteret, Aug. 5, 1767, 10 35176 20110 52 
110 351176 20011 14 

Cook, Aug. 21; 1770, o 361143 06] 3 06 
Carteret, Aug. 5, 1767, 10 40 165 19/11 00 
Bayly, Dec. 14, 1777, 10 49 205 57] 545 
Cook, | 10 49 [206 28] 510 
In 1774, 10 49 [206 25] 5 52 
In 1777, 110 49 [206 28] 6 26 
| ho 49 206 28] 628 

. 10 49 206 28 628 
Bayly, 10 49 206 28| 5 32 
10 49206 28 6 20 
Carteret, Aug. 11, 1767, 10 4916730038 
: Aut. 7, (10 $2[1/2 5311 17 
Aug. os ho 561771 30110 02 
„ 111 02 171 4511027 


Bay ly, 


A TREATISE ON MAGNETISM, 


by whem obſerved in 1766, 


70 1779: 


Bayly, Dec. 13, 1777, 
Bougainville, in 1766, 


Carteret, July 25, 1767, 


Byron, June 20, 1765, 
Cook, Aug. 17, 1770, 
Bougainville, in 1766, 
Cook, Dec. 11, 1776, 


Cook and Bayly, 
Wallis, Aug. 17, 1767, 
Byron, June 7, 1765, 
Cook, Dec. 10, 1777, 


Byron, June 8, 1765, 
Cook, Dec. 10, 1776, 


Dec. 10, \ 1977, 
Byron, June 8, 1765, 
Cook, Long 10, 1776, 


- Breda June 16, 1765, 
. in 1766, 


Lat. 


N 
e 
206 20 


Longs 
E. 


0 


152 30 


1 


Vari. | 
E. 


151 13] 601 


15403 
195 40 
195 40 
192 43 
143 45 
15235 
207 O0 
207 ob 


207 06 


207 Ob 
207 06 
207 06 


207 06 


183 30 


215 32 


208 O0 
208 00 


208 00 
208 OO 


215.38 


208 00 


208 O0 
208 00 


208 00 
202 07 
185 32 


215 38| 4 


208 00 


208 00 6 


208 00 


167 46 
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182 4 TREATISE ON MAGNETISM. 


By \ whom obſerved in 1766, ol LT Vari, 
| 10 1779: * E. 
| | oy s j; © 7 
| Cook, March 26, 1774, . 2 10 
| Byron, in 1765, 14 41021115 5 0 
Bougainville, in 1766. 14 4220435 7 00 
14 44188 25] 930 
Bay ly, Dec. 9, 1777, 14 47208 17 815 
Bougainville, in . 14 551192 46] 9 21 
* [14 $6|20034| 733 
Byron, Junc 13, 1765, 15 00,209 37] 5 30 
Bougainville, in 1766, 15 03/197 1668 15 
I; 04207 55 6 30 
15 C4207 55| 8 25 
Bayly, July 15, 1774s 15 091171 46| [T OZ 
* in 1766, I; 10/199 400 7 36 
15 I3j171 o5ÞLO 40 
Bayly, Dec. 9, 1777, 15 301208 10] 7 00 
Bougainville, in 1766, 15 33]I51 39] 6 04 
Bayly, July 14, 1773, 15 39173 05|10 14 
Bougainville, in 1766, 15 400155 03] 9 04 
Wallis, Aug. 13, 1767, 15 50185 50 900 
| 15 53184370 00 
Marion and Crozet, in 1772, 16 ooli85 25] 830 
| Carteret, July 23, 1767, 16 22197 58 605 
Cook, July 13, 1773, 16 251174 010 46 
Wallis, July 31, 1767, ib 280205 oo! 8 0 
30 16 460205 17 7 40 
Cook, March 24, 1774, 7 971243 156 
July 13, 1773, 17 16 218 36 649 
March 8, 1769, 17 231214 36 4 54 
Wallis, July 2, 1767, [7 281310. 30 6 00. 
July 28, 17 280209 26; 630 
July 4, 17 39210 309} 5.30 
Bougainville, in 1766, 7 32% 10 55| 440 
Cook, June 8, 1773, 17 32204 29] 7 55 
Cock and Bayly, Sept. 18, 117 41[206 09 7.50 


Bougain- 


A TREATISE on MAGNETISM, 


5 whom obJerved in 1 766, 


to 1779- 


Lat. 
S. 


Long. 
E. 


* 


— 


N in 1766, 


Cook, Aug. 4, 1773, 
Bougainville, in 1766, 


Cook, March 7, 1769, 


June 9, 1774. 
Wallis, July 27, 1767, 
June 17, 
Cook, April 16, 1777, 


Sept. 21, 1773, 
April 16, 1777, 


1774, 
Cook and Bayly, Apr. 16,1777, 


June 16, 


Bayly, 


Cook, April 16, 
Cook and Bayly, 
Bay ly 


Cook, 


Bayly, April 14. 

April 11, 
Cook, March 5, 1769, 
June 19, 1774, 


July 11, 1773, 


Byron, Oct. 10, 1765, 
Cook, June 14, 1774, 
Bougainville, in 1766, 


Cook, Sept. 22, 1777, 


Bougainville, in 1766, 


Byron, July ar, 76s, 5 


3 


118 


18 


18 
118 


18 


118 


17 47 
17 48 
17 48 


17 48 


17 $1 
18 04 


18 04 


18 04 
18 04 
18 04 


18 03 
05 
Ob 
06 


18 


18 
18 


18 
18 


18 04 


18 o4 


164 16 


21712 


212 14 
218 217 
212 55 


203 47 
21115 
213 

164 02 
204. 08 
I 04 O2 


197 20 


16402 
164 02 
16402 
164 09 
164 07 
164 16 
164 16 


164 16 


164 160 
195 50 


19634 
20918 
193 I9 
175 30 
223 40 


W 


214 48 
225-13 


« WD. 0 | 
17 43 
117 45 


164 02] 


2031214 
11227 29 


8 


31202 og! 7 
8 i 


88888 888888 58 88882 K 


119 52ʃ 


154 4A TREATISE ON MAGNETISM. 
By whom ere in 7766, 1 85 —.— g. Varia. 
— 1779. * 
Bougainville, in 1766, ä 18 45 bed $- 3 
Cook, March 4, 1769, |18 47221 02] 2 
Bougainville, in 9 85 je $0'235 53 | 2 
8 53 231 4712 
: 18 5423031 2 
Wallis, June 13, 1767, 19 00220 247 
Bayly, April 8, 1777, 119 01/198 36] 7 
| ene 
Cook, April 8, 19 02 161 1007 
3 19 02161 1c| 7 
19 02 161 100 7 
Jan. 24, 19 02 161 10] 7 
April 8, 419 02161 10] 7 
Carteret, July 20, 1767, 19 08204 15] 7 
Wallis, | 19 11,220 2447 
Cook, June & 1770, 19 12147 30 £ 
Bayly, April 7, 19 12199 00 7 
Wallis, June 8, 1767, 19 18 222 re 4 
June 13, 19 18219 $9 7 
r, 19 20222 00 6 
Cook and Bayly, Apr 24, 1777, I9 22171 129 42 
Bayly, 19 22171 12|11 09 
19 22171 12 9 58 
| 19 221I7I 12j12 13 
Wallis, June 7, 1767, 119 26222 34j 6 00 
453 = 19 3013049] 5 40. 
Bayly, April 66, 9 3299 41] 7 27 
Cook, May 18, 1777, 19 46[186 07 9 21 
May 23, 19 460186 0910 44 
July 3, 19 47/182 28012 28 
Carteret, July 19, 1767, 19 50206 31; 6 08 
Bayly, July 10, 1774, 19 53/176 05|11 IT 
Cook and Bayly, June 5, 177719. 53/185 30 8 29 
June 2, 195 26\, 7 46 


A TREATISE ON MAGN ETISM. 1 


By whom obſerved in 1766, Lat. Long. Vari. 
r ö S. E. E. 

| 6 0 f 0 1 

Bayly, June 6, 1977, 55 pe! 85 3of 8 48 
| | | 19 53/1185 3o[Io 09 
Cook, June 6, 19 551186 Io] 9 07 
April 1, 19 590158 57] 3 42 

. | 19 57158 575 8 20 
Bayly, April 1, 19 57/158 578 18 


Ig 57158 57] 8 23 
19 57 158 57] 7 02 


April 2, 20 02/201 27] 7 02 
Apr, 20 041201 29] 7 44 

May 13, 20 09.195 48[11 ol 

 Mav 14, 20 T1[194 55/0 13 

Marion and Corzen, in 1772, 20 09184 55|11 45 
Cook, July 9, 1773, _ [20 14j17645[ig 08 
May 13, 20 Ig|I75 15] 7 25 


20 150175 15] 7 36 
20 15175 IS] 7 53 
20 15/175 15755 
ä 20 15175 15] 8 13 

Cook and Bayly, May 13, 177% 20 151172 13-7 15 
5 20 151172 15 8 09 
20 15¼172 15] 8 32 


| April 16, 20 15/175 15 833 
Bayly, May 13, 20 15¼½75 15 8 03 
„2 ,,, 15/1185 29, 947 
Wallis, May 23, 1767, 20 204248 24 5 00 
Cook, June 26, 1774, 20 23 p 86 24-12 06 
lune 24, 20 241186 $1j11 40 
Carteret, July 12, 1567, 20 362 14 $I] 4 10 
Cook, July 5, 1 55 371181 101230 
Carteret, July 12, 20 380214 300 5 00 
Wallis, June 1, 20 380232 45] 5 09 
Cook, Sept. 27, 1773, 20 goltgg 181142 


U 2 Cook 


19 571158 57] 8 23 


Se e pe 
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By whom obſerved in 1766, 


70 1779- 


| 8 2 


1 


Cook and Bay] y, July 6, 1774, 


Wallis, May 20, 1767, 
Cook, March 21, 1774, 


Bayly, Sept. 28, 1773, 


March 31, 
Carteret, July 13, 1767, 
Byron, Oct. 19, 1765, 
Bayly, Sept. 30, 1773, 
Cook, Oct. 1, 1770, 
Carteret, July 10, 1967, 
July 15, 
Cook, Aug. 3, 1773, 
Carteret, July 22, 1767, 
Cook, July I9, 1777» 
Bayly, July 18, | 
| March 27; 


Cook and Bayly, 


Cook, 


Cook and Bayly, July 8, 1774; 
Bayly, March 30, 1777, 


0 


| 


; 


0 0 
20 40 


20 43 


1J20 48 


20 43 
20 56 
21 00 
2101 
2103 
2104 


124 07 


21 IC 
2110 
24-21; 


2138 


21 46| 
2208 
22 22 
22 25 
22 35 
22 486 


22 50 


22 50 


23 


1 


201 5 
201 4 
20151 


25343 
246 32 
192 Ol 
200 23 
201 17 
230 13 
187 57 


i 86 I 6! 


218 54 
209 40 


209 21 
186 56 
186 20 
15940 
159 40 
15940 


122 5011594 
22 5015940 
247 29 


0 


177 48/12 59 


I 80 O01 


226 51 


9 26 
305 
yrons 
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1 "FT" = 


By bom obſerved in 1766, 
10 1779- 
. — * 
Byron, May 14, 1765, 123 OC 
Bougainville, in 1766, 23 10 
Cook, Oct. 2, 1774, 23 18 
Bayly, March 26, 23 21 
Bougainville, in 1766, 23 24 
23 30 
Bayly, March 16, 1777, 123 30 
March 15, 123 46 
March 25, 123 46 
July 8, 1767, 23 46 
Cook & Bayly, Mar. 21,1777, 23 46 
| March 25, 123 46 
March 21, 23 46 
March 25, 123 46 
Cook, March 25, 23 46 
23 46 
Bougainville, in 1766, 24 00 
Carteret, July 17, 1767, [24 04 
Bayly, Aug. 7, 1777, 24 06 
Cook, July 7, 1767, 24 10 
Carterer, July 7, 1777, 24 10 
Byron, May 10, 1765, 124 30 
_ Carteret, July 6, 1767, [24 32 
July 3, 500 
Cook and Bayly, Aug. 7.777.025 00 
Cook, 25 O0 
125 OG 
|; 25 00 
2 5 oe 
Carteret, July 2, 1767, 25 © 
April 8, 1777, 26 wh. 
Cook and Bayly, Aug: 6. 
Bayly, 25 17 


259 02 
246 22 


20215 
249 02 
250 24 
16108 
15917 
15917 
220 35. 
159 17 
159 17 
459 17 
59 17] 
159 17 
15917 
15114 
247 53 
210 50 
22035 
22035 
262 45 


222 59 
224 14 
209 45 
209 45 
209 45 
209 45 
20945 
226 55 
208 16 
208 16 
208 16 


125 17 


170 04 


o AOS 


20816! 8 


, — 
88 SLSR IS 


+ A vo W 
W Og 
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By whom obſerved in 1766, 


Carteret, June 8, 1776, 


10 1779. I 


wit” L at. 1 115 {OS 


A TREATISE ON MAGNETTS M. 


E. 


LS 


| Cook, 


Carteret, July 4, 1767, 


Bayly, March g, 


Bougainville, in 1766, 


Bayly, July 24, 1777, 
Carteret, June 1, 1767, 


Bougainville, in 1766, 


Cook, July 27, 1777, | 
Carteret, July 2, 1767, 
Cook, March 18, 1774. 
Bayly, March 21, 
Carteret, June 10, 1766, 


Cook, June 26, 1777, 
Bayly, Aug. 5, 
Bougainville, in 1766, 
Carteret, June 12, 1767, 
Bayly, March 21-1977, 
March 20, 
March 21, 


Cook and Bayly, March 25 
Cook, March TI. 


March 8, 1774, 
June 7, 

Wg welke, in 1766, 
Bayty, March 21, 
Cook, Aug. 1,1777, 
Bougainvilte, in 1766, 
Cook, July 31, 

Jay 27, 1773, 
Carteret, June 20, 1 767, 


17 
17 


0 


208 
208 


7 208 


16 
16 
16 
12 
15 
10 
47 


] 
|; 


OI 


— 
Oo 1 


ä 
745 
8 40 
3 43 
44 
39 
18 
08 
37 
12 
32 
34 
53 
10 
40 


o Oo 0 © Ow oo 


2 09 
rteret, 
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| 555 whom obſerved in #70 
10 1779- 
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1 Lat. 2 hen 


— — 


Carteret, June 18, 1767, 
June 16, 
Wallis, May 4, 
Cook, March 7, 1774, 
Oct. 8, 1773, 
Bayly, Oct. 14, 
March 20, 1777, 
Mean of three, 
Cook, mean of three, 
July 26, 1773, 
5 9. 
Bayly, Oct. 10, 1774, 


Cook and Bayly, Sept. 19,1769, 


Bayly, July 23, 
Cook, March 6, 1774, 
Carteret, April 28, 1767, 
Cook, Oct. 15, 1773, 
uly 22, | 
March 2, 1774, 
-  Bayly, Det 16, 
Cook, May 10, 1770, 
May 11, 
March 1, 1774, 
Bayly, Oct. 17, 1773, 
Cook, Oct. 13, | 
Wallis, „. 
Bay ly, Sept. 24, 1769, 
| Meai of two, Mar. 16, 
Cook, meanof 6, Mar. 16,1777. 
Cook and Bayly, mean of two, 
| Carteret, in May, 1767, 


Bayly, Oct. 18, 1773, 
March 15, 1777. 


| 


128 FI 
 I28 12 


32 28 
332 41 


33 40 
33 45 
33 48 


| 


0 i 
28 07 


28 20 
28 25 
28 38 
28 46 
28 50 
28 50 
28 55 


28 57 
29 OC 
29 22 
29 2% 
29 45 
3015 
31 vb 
31 12 
31 41 
32 O02 
32 O02 


3255 
3318 
3318 
33 36 
33 36 
33 36 


246 35 
249 15 
164 00 
258 27 
170 56 
180 43 
20115 
15912 
15912 
22600 
9 54 
68 30 
199 Ol 
226 18 
259 27 
180 40 
180 24 
22618 
258 01 
180 02 
152 30 
15300 
25743 
180 58 
168 50 


— 


28900 
187 39]1 
161 08 
16108]. 


16108 
28138 
279 44 
180 51 


435 


1990011. 


| o 


3 


RAO 


4 


2 00 
2 00 


— 
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By whom obſerved in 1766, Lat. Long. Varia. 

2 to 1779: „ 
0 10 8 
Cook, April 46, 1770, 34 291151 54] 8 48 
eb. 27, 1774, 34 53257 57] 3 44 
April 24, 1770, 35 191150 48| 7 54 
Kt, 4, 1774, 35 266171 43/0 00 
Bayly, Oct. 1 5, 35 321171 25/10 18 
Cook, April 19, 1770, - [35 50050 01 317 
April 21, | 36 180150 35/10 40 
Cook & Bayly, Sept. 29, 1773.36 181150 35[10 42 
Bayly, July 19, 1777, 36 34227 23] 5 33 
Bougainville, in 1766, 136 361269 45110 21 
Cook, Feb. 26, 1774, 3637258 37] 5 33 
Bayly, Feb. 23 37 400263 28] 9 51 
Cook and Bayiy, Oct. 5, 1769,37 000187 03012 50 
Cook, 37 001186 3o[14 02 
Oct. 6, 0? 00179 30015 04 
Feb. 24, 1774, 3725262 30 8 10 
eb. 25, 337 52/258 52 6 38 
„ 37 54/266 24] 8 o0 
July 18, 1773, J37 56227 12] 5 29 
Carteret, Aug. 30, 1769, 38 20213 24] 7 09 
Cook, April 11, 1770, 38 30157 30013 48 
April ro, 38 51157 47|I1 25 
Oct. 21, 1773, 39 06179 080 1 12 
Mean of five, March 7,49 171167 58071 08 
Bayly, mean of three, 39 17 167 58]11 26 
Took and Bayly, Mar. 7, 1777,39 171167 58j10 59 
Bayly, March 5, 39 19189 15 g 42 
March q, 39 231195 18] 8 55 
Cook, April 13, 1770, 39 230156 28012 27 
Mean of four, March 10, 1777,139 241164 28[11 45 
Cook and Bayly, 39 24j164 28| g oo 
March 10, 1774, 39 24164 2800 $6 
39 24164 28010 41 
39 241164 2812 55 


A TREATISE ON MAGNETISM. 


By whom obſerved in " Lat. | Long. Varia. 
| + £0 L119 — E. E. 
0 ' 1 0 7 
Bayly, March 10, 1777, 9 24/164 6809 54 
March 8, 39 251192 45/10 46 
March 11, 39 300199 04/10 15 
Cook, April 14, 1770, 39 39/154 32]11 30 
Bayly, March 11, 1777, 139 45/89 10]10 09 
Cook, March 4, 1774, 39 56.159 3104 50 
Bayly, Feb. 10, 1777, 40 22[I72 15013 21 
Cook and Bayly, mean of two,[40 36{174.04þ12 43 
Cook, mean of two, 40 360174 04/13 24 
April 11, 1770, 40 460174 04113 50 
Feb. 10, 1777, 40 46/154 04/14 03 
Bayly, March 5, 41 25/71 40[11 09 
Cook, mean of four, 41 25]27#40[12 38 
Mean of two, Feb. 27,j41 29 77-4003 33 
Cook and Bayly, mean of two, 41 29027 1 40012 46 
Bougainville, in 1766, 42 03/228 15 3 2 
Cook, mean of 4, Feb. 7, 177,42 04 168 02[13 07 
Feb. 5, _ _- 142 291167 3911 34 
Wallis, April 21, 1767, 42 30/164 44012 00 
Cook, July 13. 190, - [43 92221 20 47 
Jan. 30, 1777, 143 15/149 12] 5 13 
July 11, 1773, 43 160220 21] 5 18 
Jan. 28, 1777, 43 21148 23] 5 53 
March 5, 1774, 43 25{171 40012 06 
Mean of four, Jan. 21, 43 27/143 05 1 22 
Cook and Bayly, Feb. 77 13 27/176 29/12 52 
Bayly, * 20, 1776, 43 28 147 12] 2 00 
| 143 2941 20} 2 09 
Jan. 27, 1777; 443 3041 35] 4 00 
Cook, (two ſets) Jan. 22, 43 30143 32 38 
Jan. II, 1773, 43 3408 34] 5 00 
Bayly, Jan. 21, 1777, 43 351142 54] 1 50 
Jan. 24. 43 410147 55] 5 56 
Cook, Feb. 4, 177% [43 43'161 581 9 37 
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By \rebom . in 1766, 
3 
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7 EE. FR Vari. 


Cook, (two ſets) Feb. 4.1777 75 


eb. 24, 


July 10, 1773, 
Furneau, March 7, 


Cook, Jan. 23, 1777, 

| Cook, (two ſets) Feb. 6, 
Cook and Bayly, 

Bayly, 

Cook, Feb. 4; 
Carteret, April 28, 1767, 
Cook, June 22; 1777, | 


Bed. 2.1777, 


n May, 1773, 
Carteret, April 26, 1767, 


Bougainville, in 1766, 
Cook, June 15, 1773, 
March 23, 
Jan. 11, 1774, 
' Carteret, April 20, 1767, 
Cook, Feb. © IH K+ be 


Jan. 8, 1774, 
Jan. 12, 


BED. 17, 
March 22, 1773» 
Bougainville, in 1766, 
Cook, Feb. 13, 1774, 
Mee. 5, 1773p 
17%. 
Jan. 7, 
SE! Nov: 1s, 
Byron, Jan. 10, 1765, 
7 Jan. 8, 
Bayly, Jan. 6, 774, 


Cook, March 20, 1773, J5 


43 45 
43 40 
43 47 
43 
43 49 
43 49 
43 49 
43 54 
44 27 
44 41 


44+ 47 
45 47 
40 33 
46 46 


47 $1 
48 04 


44 51 


F 


po: 46 
216 17 


141 45 


480147 36 


165 33 
165 33 
165 33 
15617 
279 Ob 


I98 O7[1 


156 17 


166 481. 


27908 


46 46 


285 00[l 
186 30 


162 17 


238 I8 


279 24 


265 19 
15958 


1219 49 


264 29 


1180 14 


265 12 


361227 12 


183 13 
18146 


224 58 


1153 23 


264 $211 
229 18 
21249 35] 


I 80 44 


11 50 
3 00 
3 00 
113 
$3.57 
13 33 
1243 
1312 


15 10 


13 40 


Bougain- 


1200 
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By do hom obſerved in 1766, Lat. 


to 1779: 


— 


| Bougainville, in 1166 5 
Wallis, in the Straights of! 
Magellan, in March, 1767, J 


Eliſabeth's Iſland in the 

Straights of Magellan, 
Cook; in Dec. 1766, 
Wallis, . 
Cook, Nov. 18, 1774, 
Wallis, April 11, 1767, 


Carteret, in Dec. 1766, i f 


Feb. 18, in the Straights < | 


Magellan, — 
Cook, Nov. 4, 1774, 
Feb. i, - 
Dec. 7 
Dec. is, 
Carteret, in Dec. 1766, 
Cook, Dec. 14, 1774, 
Dec: 16, 1772; 
Wallis, Dec. 22, 1766, 
Dec. 22, at Cape Quade, ny 
the Straights of Magellan, 

_ Cook; Dec. 1; 1974; © 
Wallis, Dec. 27, at York Bay, 
in the Straights of Magel. 
Jan. 20, at Cape Holland, in 


the Straights of Magellan, 
Jan. 23, in the Straights 9 5 


Cape Gallant, = — 
Cook, Oct. 20, 1774, 


ward, 1n the Straights of 
Magellan, — 8 


X 2 


In Dec. 1776, at Cape sf] 


| 


8 
52 22 


52 22 


163 


8 bs = 


. ———ů—— — — 


Ts . 


19 00 
23 00 


22 56 


2200 


2912423 OO 


10 26 


284 30 23 00 


2240 


322 
1517 
501 
20 06 
22 50 
I4 14 


31738 
2240 


22 35 
958 


8 


22 40 


22 40 


235 30 


128 


22 10 


Wallis, 
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2 2 
E. 


By whom obſerved in . Lat. Long. 
— = 1779 3. | E. 
Wallis, Jan. 1 - rate ar this 2 5 : 
| to 67 pl 54 03 2 
Cook, in York Bay, in the | 
Straights of Magellan, J. 2 
At Port Famine, in) | 75 
the Straights, 5 \ 9 
Feb. 4, 1777, 55 00244 13112 31 
March 19, 1773, 55 0115231011 19 
Feb. 25, 1776 [55 1102 635 
Nov. 23, 55 46.204 26 9 24 
In Jan. 1769, 55 53,292 17/23 36 
Jan. 16, 1774, 56 191286 06| 9 26 
Bayly, Jan. 1 157 58/223 18011 12 
* March 16, 1773, 58 580145 03] 031 
C. 31, 59 401225 1913 09 
Jan. 26, 1779, 60 100286 00/427 09 
Dec. 11, 1773, 60 42/187 26|[17 18 
Cook and Bayly, Jan. 2, 1774,62 091247 306010 50 
Cook, Jan. 23, 62 22|250 08[11 15 
Dec. 29, 1773, 62 241222 37113 46 
Jan. 20, 1774, 62 34/244 06010 24 
BD. 3, 62 420260 4602255 
| „. 62 46190 04019 13 
Bayly, Dec. 18, 1777, 64 hos 24110 08 
Cook, Dec. 19, 1773, 64 49211 06073 24 
"FED. 4, 1974» 65 42/260 46025 42 
J. 66 23/225 23018 26 
Der. 2, 1773, 66 36251 00/18 20 
Jan. 29, 1774, {| 70 00253 2524 18 
| = 
| 


A TREATISE ON MAGNETISM. 


. Wy” 


TABLES or Tas DIP 


OF THE 


MAGNETIC NEEDLE, 


Odferved at different T. imes in the Allantic Ocean, 


North of the Equator. 


Longitude E. from the Meridian of London. 


Dip. 


5 25 


By whom eren in 1766, 1 

1780. 8 IN. cod 

@-- „„ 3530 

Bay ly, Sept. 15, 1776, Jo 421247 0624 21 
Eekberg, in March, 1774, o 491349 5426 45 
1 04/348 48127 00 

Cook, Aug. 13, 1776, I 041334 O3[32 24 
Bayly, June 11, 1780, I 101334 00029 28 
Eckberg, in March, 1774, 1 541340 49]27 52 
Cook, Aug. 30, 1776, 2 091335 39133 15 
Eekberg, in April, 1775, 2 141337 55126 52 
In March, 1774, |2 221340 520/29 26 

Cook, Aug. 29, 1776, 2- 431337 20134 30 
Aug. 17, 3 391338 x2135 17 

June 13, 17 80, 3 48334 40032 52 
Eekberg, in March, 1774, 3 49340 52130 48 
Le Gentil, in 1771, 14 12344 03014 37 
Bay ly, Sept. 8, 1776, 4 24346 40031 16 
Eekberg, in April, 1775, 4 2813363731 52 
Cook, Aug. 23, 1776, 5 021340 20037 25 
June 16, Y 33 12 


35 37 
Le 
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Bayly, June 28, 1-80, 


I:6 451325 36151 37 
C 


25 . obſerded in 1766. Lat. Long 
10 1780. N. 2 3 end 
0 | 
Le Gentil, in 1771, 5 3 35110 45 
Eekberg, in March, 1774, 5 55840 1934 30 
Cook, Aug. 23, 1776,  ] 6 021339 48/38 03 
Bayly, June 17, 1780, 6 261334 35/39 00 
Cook, Aug..22, 1779, 6 311339 33/39 24 
Eekberg, in April, 1775, j © 431334 $1188 22 
Le Gentil, in 1771, 7 $9134 3607.20 
Eekberg, in March, 1774, 8 181339 38139 41 
Le Gentil, in 171, 18 0 48 4 52 
Cook, Aug. 1. 8 337 $2142 19 
Bayly, June 29, 1780, 9 431321 2843 26 
23. 19 44831 36042 52 
Aug. 18, 1776, 10 00337 3844 12 
Le Gentil, in 1771, 10 020252 23] 045 
10 0 44114 37 
. Eekberg, in March, 1774, 10 38339 28[44 45 
Bayly, Aug. 30, 1776, 11 001337 04 39 
Le Gentil, in 1771, 11 10353 57] 230 
Cook, Aug. 16, 1776, 11 4647 
Aug. 15, [12 37 oO 
Le Gentil, in 1771, 112 44 OO 
3 445 
Eekberg, in March, 1774, 113 011338 238ʃ46 52 
Le Gentil, in 1771, 13 0146 30 
| | 4 1037 
Eckberg, in March, 1774, 15 549 56 
Cook, Aug. 12, 1776, 15 51 oO 
| Chappe, in 1769, 15 47 15 
Chappe. 15 48 55 
Cook, June 28, 1780, 1 5037 
Fekberg, in May, 1775, is 3749 55 
Bayly, Aug. 26, 1776, 16 20336 48/51 14 
Fekberg, in March, 1774, 16 40339 10'53 00 


3 
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By * obſerved ix 7. 


2. 


Ron Dip. 
ws E N end 


— 


Cook, Aug. 10, 1776, 
Le Gentil, in 1771, 


Chappe, in 1769, 


Le Gentil, in March, 1771, 
Eekberg, in March, 1774, 


Cook, Aug. 9, 1776, 

July x, 1780, 
Le Gentil, in 1771, 
Cook, Aug. 8, 1776, 
Bayly, Aug. 23, 
Ee Kkberg, in March, 1774, 
Chappe, in 1769, 
Cook, Aug. 7. 1776, 
Eekberg, in May, 1775, 
Chappe, in 1769, 
Bayly, July 4, 1780, 
Cook, July 4, 

Aug. 6, 1776, 


Eekberg, in March, 1774, 


In May, 1775, 
| Chappe, in 1769, 
Le Gentil, in 1771, 
Eekberg, in Feb. 1774, 
Bayly, Aug. 19, 1776, 
Eekberg, in May, 1775, 
Chappe, in 1769, 
Le Gentil, Aug. 4, 1776, 
Cook, 
Le Gentil, in 17715 | 
Cook, July 31, 1766, 
Le Gentil, in 1771, 
Eekberg, in Feb. 1774, 
In! May, 1775 


** 


26 11 


5 
74786 35/46 go 


18 34338 296565 07 
1917340 0255 G 
20 00323 33054 40 
20 01329 * 37 
20 471349 54150 15 


[21 00133 5 O0 56 £7 : 


21 241339 3357 52 
22 151274 39]49 00 
22 251341 3057 25 
22 511324 33159 30 


23 121332 20 59 31 


24021321 1059 42 
24 041321 45159 07 


24 25,3490160 11 

1324 4161 15 
26 26/341 25 60 56 
26 34/325 4758 45 


127 36/341 4062 11 


27 39330 O0 5x 
27 43/325 42163 22 


28 26325 58160 52 
28 30344 10ʃ6 1 62 


28 58324 57561 37 


2918344 03ʃ62 17 


4 021338 30% 34 
[17 07530 4750 00 


18 04317 42154 of. 
18 23033011051 37 


24 241342 19.59 00 


27 46/345 19j60 0 


2954325 112 37 
[32 991342 57% 03 
30 16326 2404 34 
Le 


wits N on + Ne * EP ET YI. ab, v4. 8 
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r ou ttt wo wer HIS: SOPs  t 


= 
* 
1 
7H 
+4 
. 
4 
* 
2 
4 
& 


168 


x th whom obferued in 
10 1 — 


A — ON MAGN DPFOMs 


nos ow | Long 
E. 


Dip. 


end | 


Le Gentil, in 177 I, 
Cook, July 12, 1780, 
Eekberg, in Feb. 1774, 
Bayly, Aug. 13, 1776, 


July 13, 1780, 
Aug. 12, 1776, 
Eckberg, in May, 1775, - 


Cook, July 28, 1776, 
Eekberg, in Feb. 1777, 
Cook, uly 11, 1780, 
Co in 4" | 

| July 27, 1776, 
Bayly, July eo = 
Eekberg, in Feb. 1774, 
Le Gentil, in 1771, 
Cook, july 22, 1776, 

July 26, 

Eekberg, in May, 1775, 
Cook, July 9, 1780, 


Bay ly, 
| July 3o, 

Le Gentil, |; 
Bayly, July 27, 1/80, 
Cook, July 28, 
Eckberg, in Feb. 1774, 
Cook, July 22, 1776, 
Eckberg, in May, 1775, 

Feb. 1771, 

May, 1775, 
Bayly, Aug 3, 1780, 
Cook, Aug. 5, 
Eekverg, in Feb. 1774. 
A Paris, 


_ Eckbery, in May, 19775. 


31 
31 
[33 
33 


348 48 


343 28 


318 20 
345 OO 
327 31 
346 22 
344 33 
320 29 
353 $1 
340 59 
323 34 
344 20 
324 50 
323 22 
348 29 
328 51 
319 27 


31318 47] 


328 $53 
328 53 
326 23 


344 31 
352 20 
333 45 
34533 


335 59 
341 12 


1355 2217 
"Phipps, 


67 
66 
66 
66 
67 
70 
72 
68 
70 


68 


68 


* 


70 
68 
65 


72 


7 


72 


329 11072 


69 


bn” 
-0 


71 
72 
73 
72 
72 
7I 


2 


65 


[325 11 63 15 
320 20167 oo 
345 41% 22 
343 2155 29 


41 
OI 
32 
12 
11 
o 
25 


A TREATISE ON MAGNETISM. 


By whom obſerved in TO 


10 1780. 


LE — 


Phipps, June 5, 1773, 


Har ich, 


Eekberg, in Feb. 
„ n May, 1775, 
Phipps, June 2, 1773, 


June 6, 


1 774. 


Eekberg, in Feb. 1774, 


Bayly, Aug. 11, 1780, 
Le Gentil, at Berlin, 
Bayly, 1780, 
Eekberg, in Jan. 1774, 
Bayly, Aug. 17, 1780, 


Eekberg, in Jan. 1774, 


Bayly, Aug. 20, 1780, 
Aug. 26, 

Ee kberg, in Jan. 1774, 

Ar Peterſburg, 


_ Phipps, June 14, 1773, 


June 15, 
June 16, 
At Kola, 
June 21, 
June 22, 
June 24, 
June Zo, 
June 24, 
June 26, 
June 28, 
une 29, 
| — 30, 
June 24, 


0 


1344 15 


5 169 


1 I Long] Di end 


"| 


* o 


egg, 
2 12 


341 53/72 45 
$58 42/71 52 

1227331 

14873 22 
341 19,73 30 
7418 
72 15 
344 45,74 49 
338 +574 41 
347 5 = 39 
342 5276 17 
362 1074 41 
355 0876 28 
356 59175 52 
352 34/76 48 
T3 45 
75 18 
13 39 


357 33 
357 33 


359 34[75 99 
360 13174 52 


4 - 


170 A TREATISE QN MAGNETISMy | 
By whom obſerved in — Lat. Long. 
"|'E 12 end 


Re DF 1789, 
0 a 4 
Phipps, . 30, 1773. 79 44 9 36 82 o8 
July 15, 79 5o[10 33132 oa 
July 9g. 0 25 23281 52 
Aug. 22, b 27115 46182 02 


A 'TREATISE' ON MAGNETISM. 


| or The 
MAGNETIC NEEDLE, 
Ozferved at different Times in the Atlantic Ocran, 
South of the Equator. 


171 


Longitude from the Meridian of London. 


1 


By whom obJerved in * 125 S 


— 2 


Dip. 
N. end 


4 


Cook, Sept. x, 1776, 
Le Gentil, in 177 15 
Cook, Jan. II, 1780, 
Bayly, Sept. 17, 
Eckberg, in March, 1774, 
Cook, Sept. 2, 1776, 
Le Gentil, in 1771, 
 Ecrkberg, in April, 1775, 
Lee Gentil, in 1771, 
Eekberg, in March, 1774, 
Cook, June q, 1780, 
Sept. 3, 1776, 
Bayly, Sept. 20, 17% d 
Le Gentil, in 1771, 
Cook, Sept. 4, 1776, 
Bayly, June g, 
Cook, June 7, 1780, 


Eekberg, in March, 1774, 
ä F 


E 1 


334 20 
346 03 
34052 
231 52 
339 09 
340 30 
34244 


335 26 
3 51 08 


320 340 53 
440 
450 
4 50 


33638 


5 031337 30 


340 28 


342 10 


0 4 


332 52/30 03 
341 43/23 00 


25 52 
21 45 
25 18 
27 51 
26 30 
22 37 
18 22 
22 30 
20 I5 
24 43 
7 34 
31 52 


329 5622 15 


20 19 


337 5015 00 


16 26 
Le 


$72 


A TREATISE ON MAGNETISM. 


By whom obſerved in 1771, Lat. — Dip. 
7 1780. | 1 |v. end 
: Re : 
Le Gal in 1771, 15 31 340 3833 15 
Bayly, Sept. 23, 17 00340 10013 36 
Cook, Sept. 6, 1776, 7 03330 09017 57 
Eckberg. in April, 1775, 7 06345 32/15 52 
n March, 1774, | 7 18339 24/13 4¹ 
Cook, Sept. . 1776, 18 10326 30014 17 
| Eekberg, in April, 1775, 8 50347 12112 41 
Bayly, June 5, 178, 8 51339 49111 15 
Cook, | 8 51.340 27] 9.00 
5 Sept. 9, 1776. 19 52326 o0[13 28 
' Fekberg, in March, 1774, | 9 52339 240 7 48 
Bayly, Sept. 25, 1776, 10 00336 55 7 41 
Le Gentil, in 1771, 110 0033857112 oo 
Eekberg, in April, 1775. 10 211348 14] 4 56 
Bayly, June 5, 1780, 11 05/342 58| 5 12 
Cook, June 2, 11 15343 15 2 30 
Bayly, Sept. 28, 1777, 11 20/338 33] 5 50 
Cook, Sept. 10, 17% f 25326 06] 9 15 
Eekberg, in April, 1775, 11 42349 37, 0 12 
Bayly, June 1, 1780, II 50343 54 I 58 
Cook, May 31, _ tr2 00344 18} © 12 
Eckberg, in March, 1774, . [12 02339 27] 3 56 
Cook, May 31, 1780, 12 11344 32ʃ 1 14 
Eekberg, in March, 9 12 19339 o8} 2 52 
: = "jan 32350 47| 3 30 
Bayly, May 37, 17 80, 12 371344 38þ © 53 
"Cook, 2 4634445 1 18 
Bayly, May 30, | 12 54344 57] 0 24 
Faden in March, 1774. [13 02338 57 1 51 
13 21338 50 © 03 
I appears thattheDipchanged e 
from the N. end of the Nee- l 
dite to the S. end, in abouf - 5 
the Lat. of 13 308. . 
Long. of 21 W. in 1774. Bay ly, 


* TREATISE ON. MAGNE TISM. 


2 whom ob/arted 8-171, 


to 17850. 


Bayly, FS 27, ook, 
May 30, 17 80, 

Cook, 

Bayly, May 29, 1 2 

Eekberg, in April, 177 55 

In March, 1774, 


In April, 1775. 
Bay ly, May 28, 1780, 
| Sept. 27, 1776, 


Cook, May 28, 1780, 
Eekberg, in April, 2775. 
Cook, May 27, 1780, 

| Sept. 13, 1776, 


Eekberg, in Jan. 1774, 
In March, 

Bayly, May 26, 1780, 

Cook, Sept. 14, 1776, 

| Bayly, May 25, 1780, 


Cook, 


Eekberg, in March, 1774. 


Le Gentil, in 1771, 


Bayly, Sept. 29, 1776, 
Eekberg, in , 1774s. 


Bayly, Oct. 1, 1776, 
Le Gentil, in 1771, 
Eekberg, in March, 1774, 
Cook, Sept. 17, 1776, 

| In March, 1774, 
May 22, 1770, 


Tr. yg eee 
0 7 


13 47 


13 57 
14 29 


14 50 
114 51 
„ 
BE 
115 356353 30 


120 


13 20 
13 38 
13 39 


13.55 


14 43 


15 57 
16 00 


16 04 


337 14] 


— Lat. | Ek 


el 
345 35 1 
345 38 
345 56 
351 54 


338 52 


347 16] 
337 14 
34730 
348 26] 8 


325 55] 4 
325 54 


16 08 


16 33 
16 40 
I7 22 


17 52 


[18 12 


18 17 339 ol. | 


18. 39 
18 45 


19 36 


20 08; 
20 39] 
49 
O8 
15 
57 
11 


21 
21 
21 
22 


35839 
338 39 
349 32 
325 10 
350 36 
35123 


2 26 
33630 
340 07 
340 25 
340 27, 


335 50 
402 


324 30 
342 05 


AZ 16 


6356 13 


Eck 


33346] 03 


35243 6.5 


340 55/10 


174 


By whom obſerved in 177t, 
S_ to 1780, ' 


A e ON MAGNETISM, 


b 


— 


Eekbery, in tle. 177 5. 
Le Gentil, in 1771, 


Bayly, May 20, 1780, 
Eekberg, in April, 1774, 
Cook, May 20, 1780, 
Bayly, Oct. 5, 770 
Eekberg, in April, 1774, 
Cook, Sept. 19, 1775, 
| Eckberg, in April, 1774, 


Bayly, May 18, 1780, 

25 7 in Jan. . 
Cook, Sept. 20, 1776, 
Eckberg, in April, 1774, 


Cook, May 17,1 780, 


Sept. 21, 


Eekberg. in April, 1774, 
Bayly, - vin 8, 1 56 | 
ly, ay 1 55 ˖7 o, 

Cook, 
| Sept. Sy 1776, 
Eckberg, in April, 1774, 


Bayly, Od. 14. 1776, 
_ Eekberg, in April, 1774, 


Cock, May 13, 17 80, 
Eekberg, in April, 1774, 


26 25 


27 12 


30 27 36| 


27 5 326 15026 49 
28 46/350 027 30 
28 47339 4 


e 


30 2 
30 24 


3387 


33 36 


26 37 
27 0 
27 10 


25 41344 06/23 39 , 
[26 13 


29 54 11 1 
30 160332 28[29 03 


31 36 
32 23 
82 32 
132 5¹ 
33 07 


348 02126 2 
6 1834 22 


II 0540 53 
39 of : 
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By whom obſerved in 1771, | Lat 1 pet 85 
DAI... S.end 


6 »L— ad 


Bayly, Oct. 21, 1776, 
Oct. 19, 

Cook, Sept. 29, 1776, 

Bayly, Oct. 26, 


- A 


+... 


Eekberg, in April, 1774, 
Bayly, A 1955 21, 1780, of 


Table Bay, at the Cape of | 
W in April, 1774, ; i 
Cook, Oct. 3, 1776, 6 
Kelberg. in April, 177%. i 

Cook, Oe. 75 oat? 1 
Oct. 8, — 1 

KS 

'F 


TABLES 


1 : . 3 4 * = * N = == Ez * 2 1 
Fey - N 8 8 pd $7 4 fl Y $ — 0 5 as 
* * 3 = nm 5 Sn _ 34 ay n N 5. — 
a - * 3 5 LS rr 2 2 — g — p e | 
=3 _ \ P EDS . 2 85 — 
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176 ATREATTSE ON MAGNEPISM, 


TABLES OF THE DIP, 


or THE 


MAGNETIC NEEDLE, 


| Obferved at different Times in the J ndian Ocean, 


North of tbe Equator. 


. Longitude from be Meridian of London, 


5 whom obſerved in 1768, 
70 1780. | 


Lat. e | 


| Dip. 
S. end 


TE Gentil, in 1776, ar = 


Bayly, Feb. 1, 


Six Leagucs off the firſt 5 


nile, a-breaſt of the Ifland 
in the Sound 8 
In 1770, | 


Cook, Feb. 1, 1780, 
Le Gentil, in 1770, 


firit Iſland, and 12 Leagues 
oft Sumatra, - 


In 1768, 20 Leagues <=) = 


and 20 from Sumatra 
In the Road of Malaca, "Fe 


1770, — 5 — 


Cook, Jan. 3, 1780, 
Le Gentil, in 1770, 


— 


3 


044 


120 
120 
1 50 


0 8 


89 24 
106 OO 
105 300 


OS in July, 1774, 


89 23 


0 * 


416 30 


15 45 
13 16 
12 51 
14 18 


10 59 


11 07 


J 


A-TREATISE ON: MAGNETISM. _ 


By whom obſerved in 1768, Lat. Long. Dip. 
to 1280. 1+ N.4 E end 


0 710 * 6 


34800 J 93 


— — Don 


In 1768. 1 Leagues off] 
the firſt Iſland, and 20 
from Sumatra, 


At 15 Leagues o the RA | 

Iſland, and 30 from _ « 
matra, 1 

In 1768, at 15 Laagyes off ans © 
the firſt Iſle of Malaca, and | 1 
near 100 Toiſes off Pol-aor | 

At 3 Leagues from the — | _ 
Ifle, and 15 from Pe Emma # Rf - 13 95 


In the Straights, 2 Leagues 
from Mount Formoſe, 21 4 06 13 07 
15 off Sumatra, | $550 
1 97 * | 4 28] 88 22937 
ayly, Jan. 30, 17 4 471105 251 7. 
LeGentil ,1n1768, at 7 Leag 2 hs 
off the firſt Hland of Mala- {| | - 
* 40 from Sumatra, 9 155 17 26 
15 from Pol-Pinany, 1 
At + League from Pol-Pina- | | | 
ny, and 40 Leagues ſram 525] | 6 25 
Sumatra, = : ES 
Jin na; -. | 6 08] 87 ca[ 6 3 
Le Gentil, in 1768, 20 Leag. * | "Y * 
from Sumatra, 999 17 56 
At 40 Leagues from the firſty | ; f 
Iſland, and 40 off che 631 2 22 
Point of Achem WE . 
Cook, Jan. 29, 1780, | 6 53/105 49 1 39 
Bayly, . 715¹ð 30 1 33 
Le Gentil, round Manila, and 2 To 
the he the Sound, j 74 1 


. * * 
N 1 2 
8 | | : | In 
; — 
— - 


178 


A TREATISE ON MAGNETISM, 


By whom obſerved in 1768,] Lat. Long. Dip. 
150 1780. N. S. end 
| . FC 
In 965 at 50 Leagues from) | | y 
the firſt Iſland, and 0 1 2 52 
from the Point Achem, 44 : 
Eekberg, in July, 1774, 7 421107 42] 215 
Le Gentil, in 1768, without” | 
"TG Straights of Malaca, 
at the Iſles of Necobar, and | 
g3o Leagues from the firſt > 7 45 241 
of the Malaca Iſlands, 50 
from Sumatra, and 250 
from the Iſles lInde, - } 
In 1770, | 8 08] 87 22] 2 52 
In 1766, . _ 8 22 I 30 
Cook, in 1780, in the Har- 
bour of Pulo Candor, - 8 39100 49] 1 55 
Bayly, Jan. 27, 8 401107 14] 201 
Jan. 20, | 8 451107 500 211 
Cook, Jan. 20, 8 4060108 15] 2 00 
Eekberg, in July, 1774, | | 9 240108 42] 0 05 
Le Gentil, in 1770,- on | 
Board the Daphin. 3 38 86 25] 1 37 
Eekberg, in July, 1774, 10 0109180 o 52 
Le Gentil, in 1768, at 15 or} 2». Nen 
20 Leagues off Ceylon,and Io O 81 30! 044 
about 30 from Tanjarur, ] | | | 
Le Gentil, in 1770, 10 40] 85 51] 337 
Eekberg, in July, 17741 11 27/110 17] 437 
Le trental, n1770, 12 03] 85 14] 5 35 
Bayly, Jan. 17, 1780, 12 540112 3ofI3 11 
Le Gentil, in 1770, 13 39] 84 86 8 52 
Eekberg, in July, 1774, 114 01/112 17] 9 15 
Cook, Jan. 15, 1780, Ius 58011411021 32 
Bayly, Nov. 27, 1779, 20 35116 17123 38 
- Cook, Nov. 20 122 971139 17125 70 


A TREATISE ON MAGNETISM. 179 


By whom obſerved in TOY 


to RY 


W E Dip. 


E. N. end 


— 


Bayly, Dec. 13, 1779, 
Eekberg, in Aug. 1774, 


Cook, Nov. 16, 1779, 


&- 


3 


22 09 
23 30 


0 


5 


114 06 27 OI 
112 5736 10 
149 13030 48 


TABLES 


— — —— I AR — 
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A TREATISE ON MAGNETISM, 


TABLES or Tis DIP 


OF THE 


MAGNETIC NEEDLE, 


22 at different Times in the Indian Ocean, 
South of the Equator. 


Longitude from the Meridian of London. 


By whom e in 1770, Lat. [EE 8 8 
40 1780. 0 La end. 
: „ . Is " Og 
Le Gentil, in 1770, O © 89 26 $9 £2 
Cook, Feb. 2, 1780, o 22/05 24/15 22 
Le Gentil, in 1770, I 14 89 52] 19 26 
In 1776, without the Straig. 
ol Banca, about 9 Leagues Ii 28 D 
off Manopin, and about 8 35 FF wh 
from Sumatra, = : 
In 1771, I 49 86 14/26 30 
In 1776, about 4 Leagues | 
from Manopin, and 4] 2 06 19 09 
Leagues from Sumatra, J ; 
Eekberg, in July, 1774, 2 201105 03] 21 37 
Le Gentil, about 2 * 55 
off Sumatra, — — 4 N * 
In 1776, about 2 or 3 | 
Leagues from the dear 2 43 20 22 
Point of Banca, «<- 73 
In 1770, 2 471 9031122 30 


In 


A TREATISE ON MAGNETISM. 


By whom obſerved in e Lat. Cook 


In 1776, 


to cf E. 17 end. 
8³˙ ES 4409 . 
In 1776, about 7 Leagues U. Ti. 
from Sumatra, . 5 9 e 
In the Straights of Banca, 3 
Z a League from San | #97 - + yo 
Bayly, Feb. 6, 1780, "320 106 40022 36 
Le Gentil, in 1770, 355 e. . 52 
| 4 24] 91 03124 48 
| 4 25] 91 06/25 22 
| 4 26] 91 O8[25 22 
Es 7 | +30] 90 5926 26 
Cook, Feb. 6, 1780, 4 36 1043224 22 
Le Gentil, in 1770, 452 91 2826 00 
In 1776, 6 Leagues from ny | 2 | 
matra, and 15 from Java, 5 24 30 
In 1776, 507 91 13126 52. 
About 6 Leagues from Point) | | 7 
Nicolas, and 34 from 9 533] 25 07 
matra, - - 5 
In 1770, 530 90 5227 41 
Eekberg, in Jan. 1775, 5 45,104 52 26 49 
Lie Gentil, about 2z Leag. 340 26 
W Nicolas, 2 ; | . 
| g. in Ju , 1774. | 5 59 I04 O3 26 56 8 
 Bayly, Feb. 12, 178, 605197 06026 02 
Le Gentil, about 2 n, 5 | I. 
from Java, li 6 13 15 n 3 275 
Eekberg, in Jan. 1775.7 6 281103 57]28 0 
In July, 1774, 630103 52128 0 
Le Gentil, in 1776, about {] 1 
of a League from the 1 631 26 45 
eſt Point of Java, 4:08 © -- 
Eekberg, in Jan. 1775, | 6 42/104 48031 45 
Le Gentil, in 1770, | 647 90 13]29 22 
| 


27 52 
_ 


1 


— - — — — — 
—ů — 4 eee . 
2 Y Þ — ge 3 — rr nn IRE — 
- 3 . - —— * — CAR 5 s 
— . > 


j 
! 
1 
j 
: 
: 4 
ö 7 
1 
1 
3 
8 1 
1 21 
* 
2 
F 
5 ji 
14 
po 
: 0 
; 
3: 
541 
' 
4 
i 
U 
4 4 
if 
$* 
( -#4 
fl #/ 
10 
i 3, 
75 
nl 
Al 
10 
i 
1+ 
fe 
1 4 
10 
1 
1 
1 44 
3} 
$7: 
U 4 
© + 
* 
1 
1 
i, af 
* 
3 
i 
3 
1 
4 
I 
17 
* 
1 
| 
1 
1 13 
4 
1 
4 
3 
4. 0 
' 8 
4 
74 
0 
8: $5 
F * 
1 4 
7 4, 
N * 
=, 
0. 
7 
4 
5 
1:8) 
2 
J 
- 
1 
3 
123 
t'4 
14 
z . \ 
123 
82 
12 
1 25 
4 
Os 
3 
+ 
1 
Ao * 
4 
N 
4 
Ss 
* 


i 
Ly 
bl 
. 
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Le Gentil, 


Eekberg, in Jan. 


Taba in June, 1774, 
Bayly, March 8, 1780, 


182 


By hon obſerved in 1770, 


Jo IE: | 


Long | = Dip. 
8. 


A TREATISE ON MAGNETISM, 


end 


*$. & 
55 


Le Gentil, in 1770, 
Eckberg, in July, 1774, 
In July, 

Le Gentil, in 1770, 
Bayly, Feb. 19, 1780, 
Eekberg, in 1774, 


Le Gentil, in 1770, 
Eekberg, in June, 1774, 
1775. 


In Jan. 
in 1770, 
Eekberg, in Jan. 1775, 
Le Gentil, in 1770, 


| Eekberg, in June, 1774, 
Loe Gentil, in 1770, 


Cook, Feb. 23, 1780, 
Eekberg, in Jan. 1775, 
Le Gentil, in 1770, 
Eekberg, in 1774, 

Le Gentil, in 1770, 


Cook, March 1, 1780, 
Eekberg, in June, 1774, 
Le Gentil, in 1770, 


Bayly, March 2, 1780, 
Le Gentil, in 1770, | 
Cook, March 4, 1780, 
Le Gentil, in 1770, 


"£77 6» 


| 


| 


+> Þ - O nw Www 
. eee 


1102 04 


89 32 
104 25 
105 24 

89 05 
105 50 
105 27 
108 Ol 
110 58 

87 59 
108 28 
102 27 

80 41 


84 57 


31 15 
28 30 
29 26 
1 
30 23 
<9 $11 
30 37 
39 56 
33 56 
32 52 
32 52 
35 45 
3437 
39 18 


107 08136 


83 15 
103 53 


100 17 


8147 
10718 
80 36 
19,43 
1 07 
106 73 
7739 
96 0g 
87 50 
75 47 
8925 
18 13 
70 22 
6416 


105 25 


| 77 40 


" A TREATISE ON MAGNETISM. 


183 
Dip. 


By whom obſerved in 1770, | Lat. Long. 
i 10 1780. + JE E. S. end. 
n SO 1 
: 18 E O 2 
Cook, March 29, 17 80, 20 33] 75 3052 05 
Eekberg, in Jan. 1770, 20 34] 9937146 03 
Bayly, March 11, 1780, 20 54 72 0654 36 
Eekberg, in June, 1774, 21 42,105 44[47 52 
In Jan. 1775, 22 23] 85 3650 41 
Cook, March 15, 1780, 22 37] 6333]55 52 
Eekberg, in June, 1774, 23 121104 17/52 52 
Bayly, March 16, 1580, 23 13] 604756 48 
_ Eekberg, in Jan. 1775, 24 17] 74 47]54 53 
Cook, March 18, 1780, 25 08] 59 03[57 29 
Eekberg, in June, 1774, 25 37/100 3454 30 
. In Jan. 1775, 26 02] 6617057 45 
Bayly, March 20, 1780, 26 36| 55 00158 3g 
2 26 36| 55 085 5 58 
Eekberg, in Jan. 1775, 27 24594259 45 
| 28 58 5057153 30 
Cook, March 24, 1780, 29 06 43 23/56 rg 
Eekberg, in June, 1774, 29 37] 97:38]56 00 
In Jan. 1775, J30 48| 45 02157 34 
Bayly, March 30, 1780, 31 03] 33 5553 07 
Cook, March 27, 31 03] 37 54154 17 
| „ April x, . 32 11311650 27 
Eekberg, in 1775, 32 2439 3955 oo 
In June, 1774, 32 45] 91 12]57 52 
In Jan. 1775, 34 29 28 03]48 22 
E JI 3 nw 
In June, 1774, 34 39 88 58059 12 
| | 134 39] 78 5661 37 
Bayly, April 3, 1780, 35 00 2411/51 16 
Eekberg, in Jan. 1775, 35 00 2931/52 11 
In June, 1774, 35 13744/6148 
In Jan. 1775. 35 15] 25 0646 56 
35 16 23 35145 75 
Cook, April 4, 1780, 35 23! 23 25149 37 


 Eekberg, 
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By whom obſerved in 17 70, 


3 


* ” 


Felber. in June, I 77% ; 


Bay! 9 — 1775. 
Bayly, April 6, 1780, 
Cook, 


Eckberg, in May, 1774, 36 


Bayly, Dec. 55 1776, | 


Cook, Dec. 6, 


Bayly, Jan. 16, 
Cook, Jan. 14. | 
Ny. Dec. 13, 1776, 
Dec. 19, 
Jan. 18. 1777, 


Cook, Jan, 7 7 2777, 
Bayly, Jan. Ii, 
ns. 3. 
Cook, Jan. 3. 
Saply, Dec. 21, 
1 Pig * f 


Ca Br De C. 17, 1776, 
8 90 JLec. 37, 9 
5 | — 
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TABLES or. THE DIP. 


or Tu | 
MAGNETIC NEEDLE, 
O8ferved at different Times in the Pac ific Ocean, 
 MNerth of the Equator, ” 
Longitude from the Meridian of Banter 


” ow  ob/erved in 1776, | Lat. Long: Dip. 


10 1780. : N.] E. N. end 

| 0 110 4 o 
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„ 4s 1778, 4080203 16016 16 

Bayly,  _ 
Cook, Jan. 8, 


Jan. 9, 
Bayly, Jan. 1 
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. - "Beds, 1579, 
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ä Aa Bay ly, 
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April 2, 22 36177 5038 00. 
Bayly, Feb. 13, 1778, 2439199 44/45 43 
Cook, Feb. 4, 1185 209 94 N 
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, Nov. 14, 24 5 1 2031.58 
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2 ben o8ſerved in — 1 Long. Diab 
mA 7 1780, A 4 2 — 
| 6 T's 0 0 V 
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Longitude from his Meridian of Lens 


By whom obſerved in 1773, Lat. [Long Dip. 
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0 1 - 0 7 
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Bayly, March 15, 
ook, March 12, 


Lat. Long. | Dip. 


14 36,208 06[24 00 


1 E 
16 44.205 O48 19 


16 44.209 2229 21 
16 451208 55 29 I; 


532023036150 


3123 160201 53140" 10 


IN 2635 3 


202 0044 48 
50206 45 43 50 
528202 1944 41- 
zA 
04.201 49147 21 


33 40/199 19/53 41 


385410196 51059 0g 


0. March 10. 


39523195 451059 38 
Cook, 


192 A TREATISE ON MAGNETISM. 


By whom obſerved in 1773. Sh Lat. $I | Dip. 
5 22 S. end 
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| cock. March! 10, 1777. 5 26 
Bayly, Feb. 9, 40 33 | 


Cook, Feb. 19, 1776, atNew 
Zealand a 1 MO OL 
Bayly, Feb. 1 1775 41 oc| 
Cook, at New caland, three 
different Times, I OS 
Bayly, March 3. (42 00 
Jan. 22z 5 143 17] 
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Cook, Jan. 28, , | | oP 2211 
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JAVING i in Cafe I. treated at one e length 


upon what I conceive magnetiſm ro be, and 


taken ſome notice of it's effect upon iron, it will 


only be neceſſary in this place to point out ſome 
uſeful hints to the ſhip- builder and navigator, with 
reſpect to the ſituation of the compaſs on board of 
ſhips, many of which are ſo conſtructed, that 
there is a neceſſity for the binacle being placed 
cloſe to the commings of the after hatchway; 
where this is unavoidable, the bolts ought to be 
made of copper, becauſe the iron bolts affect the 
needle of the compaſs, as has already been taken 
notice of. 

It has already been obſerved, that in all latitudes, 
at any diſtance from the magnetic equator, 
the upper end of all iron bolts; &c. become poſ- 
ſeſſed of a polarity of a different name with the 
latitude; that is, in north latitude the upper 
end of a bolt, or bar of iron, becomes poſſeſſed of 
ſouth polarity, and in ſouth latitude of north po- 
larity. Therefore, let us ſuppoſe j in any north la- 
titude, where the dip of the needle is more than 
45 degrees, that a ſhip be ſailing E. N. E. by the 
compaſs, upon a wind with the larboard tacks on 
board: if the upper end of a perpendicular iron 
bolt be in a line right before the compaſs, and 
Sp .- within 
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within the diſtance of 18 inches, it will attract the 
north end of the needle more or leſs, according to 
the diſtance ; ſo that although the ſhip's courſe 
appears to be E. N. E. by the compaſs, the real 
magnetic courſe may be only E. N. E. E. As 
ſhips in general, when cloſe-hauled, lie within or 
about ſix points from the wind; therefore, the 
ſhip, when put about from the apparent courſe of 
E. N. E. ought to lie up only W. N. W. upon the 
ſlarboard tack. But as the bolt had attracted the 
north end of the needle half a point from the mag- 
netic meridian, when the ſhip's head was to the 
eaſtward, it will do the ſame when ſhe is upon the 
ſtarboard tack with her head to the weſtward, 
which will make an error of a point, and the ſhip 
will lie up N. W. by W. ſo that the navigator is 
induced to believe that the wind has changed a 

point, or that his ſhip lies cloſer to the wind than 
uſual. Bur if the caſe be reverſed, with the wind 
from the ſouth, and the ſame ſhip upon a wind 
with the ſtarboard tacks on board, the bolrs will 
then repel the ſouth end of the needle, (ſay half a 
point) and the ſhip's courſe will appear to be 
E. S. E. 2 E. by the compaſs in place of E. S. E. 
As the ſhip's courſe by the compaſs was E. S. E. 
x E. when upon the ſtarboard tack, it ought to be 
S. W. by W.; W. when upon the larboard tack ; 
but the poſition of the bolt being changed to the 
welt of the needle, it will repel the ſouth end of it 
half a point to the eaſt of the magnetic meridian, 
and the ſhip's courſe will appear to be only 
M. 8. 
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W. S. W. 1 W. This phenomenon has in gene- 


ral led navigators to believe, that the wind had 


keaded them in the time that their ſnip was put- 
ting about.“ 

Unarmed veſſels have a very great advantage 
over ſnips of war, &c. in being able to ſteer a 
true courſe, becauſe they are under no neceſſity 
whatever of having any iron near totheir compaſſes. 


However, their binacles ought to be ſo conſtruc- 


ted, that their compaſſes may be at leaſt two feet 
from the deck, which would prevent the nails 
having any effect upon the needle. 

But on board of ſhips of war, and all armed veſ- 
ſels, where there are great quantities of iron, it is 
hardly poſſible to account for all the different de- 
rangements of the magnetic polarity ; for it will be 
as variable as the different poſitions that a ſhip 
may be in, and in every part of the ſhip the com- 
paſs will have a different variation from the true 
meridian.—Sce Mr. Downie's Report. 

It appears, therefore, evidently neceſſary, as 
often as the fhip's courſe is changed, when ſhe 
is either going by or large, that the variation 


ought to be obſerved, and that all the obſervations 


ought to be made upon the top of the binacle, or 
as near to it as poſſible; for if the variation is oh- 
ſerved at any part of the ſhip, where the meri- 
dional or - azimuth compaſs does not agree with 
the compaſs in the binacle, the obſervation will 
be of no uſe, becauſe it is the variation of the com- 
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paſs that the ſhip is ſteered by, that is wanted; 
and it matters not what the quantity of the varia, 
tion is, provided it can be aſcertained with 
accuracy, ſo that it may be accounted for. 

Cafe II. being intirely a matter of conjecture, 
and as it does not at preſent appear that any thing 
that can be ſaid further upon it will be of any uti- 
lity, I will therefore paſs it over without any far- 
ther notice, and proceed to make ſome obſerva» 
tions upon Ca/e III. 

Caſe III. It has been attempted to account for 
the cauſe of the magnetic poles changing their 

places, and alſe to prove that their change of lon- 
gitude is from the caſt towards the weſt, If the 
magnetic poles changed their places from the weſt 
towards the caſt, it would be evident that that 
power or quality, called magnetiſm, would in itſelf 
| be poſſeſſed of a rotative quality, as well as of 
north and ſouth polarity. But as we have nothing 
to found that opinion upon, but the one ſingle in- 
ſtance, viz. that the line of no variation appears 
to have been at London before it was at Paris, 
- which is inconteſtibly impoſſible, becauſe we find 
that in the year 1600 the line of no variation 
(with eaſt variation on the weſt fide of it, and 
weſt variation on the caſt fide of it) was at Cape 
Anguillas, and in the year 1638 at Conſtantinople, 
ſtretching towards the north-weſt, and paſling 
through Vienna in Auſtria; at theſe. places the 
variation was eaſterly until that period, and all 
over 
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over the weſt parts of Africa and Europe the vari- 
ation was caſt at that time.“ 

In the year 1657, Mr. Bond obſerved that the 
magnetic and true mer idian coincided at London. 
It is therefore very obvious, that the line of no va- 
riation could not have advanced weſtward from 
Vienna in Auſtria to London, without being firft 
at Paris; although, by ſome obſervations which 
we have on record, it was not at Paris until 
the year 1663; and by others, not until 1666. 
One thing is certain, namely, that there has not 
been any line of no variation in Europe to the eaſt- 
ward of Paris ſince that time, which would have 
been the caſe, if the progreſſion or change of the 
places of the magnetic poles, with their lines of 
no variation, had been from the veſt towards the 
caſt. It is alſo certain, that the line of no varia- 
tion, which was at London and Paris in the years 
1657 and 1663, was not the line of no variation 
which is now to the weſtward of Van Dieman's 
Land, and firetching northward by Timor and 
China; becauſe that line has caſt variation on the 
eaſt ſide of it, and weft variation on the weft. 
The above, and what is ſaid in Caſe III. are the 
reaſons upon which I have founded my opinion, 
that the magnetic poles change their places from 
eaſt to weſt. Es | 

Caſe IV. relates principally to the courſe or di- 
rection of the magnetic current of pelarity in the 
different parts of the world, by which it affects 

EL and 


7. Muſchenbroeck, paze 166; and table vii. 


198 A TREATISE ON MAGNETISM, 


and directs the needle of the compaſs. It was ob- 
ſerved, that all high promontories, or headlands; 
that jut far out into the deep ocean, ſuch as Van 
Dieman's Land, Cape of Good Hope, and Cape 
Horn, would have a ſuperior magnetic power to 
the ſeas that are at ſome diſtance from them, which 

is occaſioned by their elevation in the atmoſphere, 
and having in their compoſition a greater quantity 
of ferruginous matter than the ſeas, of courſe 
their magnetic attraction and repulſion is more 
powerful, and deranges the general current of 
magnetic polarity, which appears to be very con- 
ſpicuous on the caſt and weſt of South America. 
At this time the Atlantic line of no variation ought 
to be conſiderably to the weſtward of what it is in 
the ſouthern hemiſphere, and there ought to be 
| weſt variation as far to the ſouth and weſt, as Bu- 
enos Ayres, in the mouth of the river De la Plata. 
But by the ſuperiority of the magnetic power that 
the land is poſſeſſed of in proportion to the ſea, 
the ſouth end of the needle is attracted by it; ſo 
that there is eaſt variation all over the eaſt coaſt of 
South America, and the line of no variation is re- 
pelled to the caftward of it's proper place in a very 
oblique direction. On the weſt ſide of this great 
peninſula, the eaſt variation is not ſo great as it 
ought to be, for the above reaſons. 

It plate 2 be drawn upon a larger ſcale than 
what it is in this treatiſe, ſay each hemiſphere 12 
inches diameter, and cut out ſeparate from each 
other, and made moveable upon their centers, 

| with 
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with their equatorial lines touching each other, ſo 
that the true meridian lines for any longitude of 
both hemiſpheres may be brought to coincide in 
a ſtrait line, the variation may be calculated by 
them for any other latitude and longitude, (the 
ſame as for London) with tolerable exactneſs all 
over the globe, except near to South America. 
The ſmall figures at the interſection of the lines in 
Plate 2, ſhew the angle and the latitude at which 
the magnetic meridians cut the true meridians i in 
the different longitudes. 

If the different meridians of longitude be brought 
to coincide with each other in a ſtrait line, the re- 
lative ſituations of the magnetic poles at each of 
them, with reſpect to their bearings with the true 
meridians, will explain the whole phenomenon of 
the variation increaſing and decreaſing more in 
one number of degrees of longitude, than in ano- 
ther number of the ſame quantity; and the reaſon 
of the variation being greateſt, and changing leſs 
in a degree of longitude at half, or at longitudes at 
equal diſtances from the magnetic poles ; and alſo 
why it changes more 1n a degree at and near the 
lines of no variation, than at any other longitude. 

The dip of the magnetic needle, which is partly 
the ſubject of Caſe V. being ſo far explained, and 
ſo eaſy to be underſtood, it does not appear 
neceſſary to ſay any thing more upon it at this 
time; but only to ſuggeſt, that if Government, 
or the Board of Longitude, ſaw that it would be 
of utility and advantage in navigation, as well as 

| ; to 


200 A TREATISE ON MAGNETISM. 


to ſatisfy the curioſity of the philofopher ; or may 
I be permitted to conceive, after what I have ſaid 
upon it, that for their own ſatisfaction, as well as 
to inveſtigate the matter more fully, they will 
as ſoon as they poſſibly can, with a convenient con- 
nection with any other voyage that may be made 
for the improvement of navigation, give ſuch in- 

: ſtructions to the commander of ſuch voyage, that 

the dip, or inclination of the magnetic needle, may 
be. taken with accuracy in ſome particular longi- 
tudes, ſuppoſe i in the longitudes of 20?, 100%, and 

200 weſt ; it is evident that the dip might be pro- 

. jected upon a chart, ſuch as is repreſented by plate 
3. (but upon a large ſcale) for the whole globe 
with very great exadneſs; the uſe of which, with 
reſpect to finding the longitude, &c. has already 
been pointed out. The center of the magnetic 
poles would allo be aſcertained. jd 

The new tables of variation are calculated upon 
the principles, and in the ſame manner as the va- 
riation for London is calculated. See hind IV. f 
Page 37, and plate 1 "BN * | 

It only remains to point out that they may be 
of uſe to the community in general, but more par- 
ticularly to thoſe who are concerned in navigation; 
becauſe the navigator, in dark weather, when he 
has no opportunity of taking either an azimuth or 
an amplitude, can by theſe Tables find the varia- 
tion of any latitude and longitude in the northern 
Atlantic ocean, and by them he can clearly per- 

cei ve whether he ought to allow for the variation 
inereaſins 
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| increaſing or decreaſing, according to the courſe 
he is ſteering: this is a matter of very great con- 
ſequence, particularly near the lines of no varia- 
tion, where the variation changes very much in a 
ſhort diſtance: to illuſtrate which, ſuppoſe a ſhip 
or fleet ſails from the ſouth ſide of Jamaica, and 
takes it's departure for the leeward paſſage from 
Bluefields, or Savana la Mar, which is in the 
latitude of 18 10 S. and longitude of 787 34 W. 
As the iſland of Grand Coymanas (which is in the 
latitude of 1945 N. and longitude of 8 135 W.) 
lies in the way, and is very dangerous to fall in 
with in the night-time, on account of it's lowneſs, 
and a reef or ledge of rocks which lies off it's 
8. E. end, it is therefore neceſſary to ſteer ſuch 
a courſe as will keep clear of it. The true courſe 
from Savana la Mar to it appears to be N. 61 W. 
diſtant about 69 leagues. If the variation of the 
compaſs at Jamaica be only allowed, which is 
6 Jo, the courſe by the compaſs will then be 
N. 67 30 W. or W. N. W. I will venture to 
affirm, that as many as ſteer ſuch courſe (even 
allowing three or four miles offing at Savana la 
Mar to be a ſufficient offing to paſs the Coy manas 
with) will fall right upon the reef, becauſe the 
eaſt variation increaſes to the weſtward in thoſe 
ſeas, as appears by the Tables, as well as that the 
variation allowed ought to have been at leaſt 74 de- 
grees ; and as a degree in that courſe and diſtance 
makes a difference in latitude of about 3 miles, 

Cc : . 


% 
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the courſe ought to have been at leaſt W. N. W. 
4x W. even to paſs the Coy manas in the day-time; 
becauſe, in general, there is a lecward current ſet- 
ting into the Gulph of Mexico. This current from 
the north and ſouth ſides of Jamaica meets to the 
weſtward of Negril Head, ſo that ſhips failing to 
the weſt from the north fide are drawn ſomething 
to the ſouth, and ſhips from the ſouth ſide are 
drawn to the north; but when there is no current, 
this is not the caſe. + 
To the eaſtward of the Ci of Good Hope, 
where the variation is very great, and changes very 
faſt, the ſame care ought to be taken to allow for 
it's increaſing and decreaſing. It has often been 
the caſe, that for want of ſuch allowance the na- 
vigator has been led to conccive, that a current has 
been the cauſe of his error in his reckoning. This 
led me to inquire into the foundation of an opi- 
nion which has been entertained by many naviga- 
tors, viz. that there is an indraught or current 
ſerting into St. George's Channel from the ſouth. 
That there are currents in ſeveral parts of the 
world is certain, ſuch as the gulph ſtream between 
the coaſt of Florida and the Bahama Ifland?, which 
is occaſioned by the combined cauſes of the trade 
winds, the diurnal motion of the earth, and the 
influence of the moon, all tending to draw and 
preſs the waters to the weſtward, which being 
carried down between the north part of South 
America and the chain of Weſt India iſlands into 
the Gulph of Mexico, and there accumulated, un- 
, til 
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til it finds vent to the northward round Cape Flo- 
rida, and ſpreads again into the northern Atlantie 
Ocean; and even amongſt the Weſt India iſlands 
there is ſometimes a current ſetting to the eaſt= 


ward after ſeveral days of very ſtrong winds, be- 


cauſe when the wind ſubſides, the accumulated 
waters fall back to regain their level. But the 
ſame reaſons cannot be adduced for a current ſęt- 
ting into St. George's Channel, the winds being 
there variable, and the diurnal motion can have 
no effect in drawing the waters to the eaſtward, 
but the reverſe. When the wind is very ſtrong 
from the ſouth, or ſouth-weſt, and a heavy ſea 
ſetting into St. George's Channel, more water 
will then be forced in with the flood tide, than will 
return with the ebb, which will be diſcharged with 


the ebb to the northward. But when the wind is 


ſtrong from the north, or north-weſt, it will be 
the reverſe, a great quantity of water being forced 
into the Channel from that quarter, and will partly 
be carried out to the ſouth ; ſo that there will be a 
current from the north; in place of from the ſouth. 


When the winds are either eaſterly, or weſterly, 


the flood tides from the north and ſouth meet at 
the Iſle of Man, and the influx and reflux of the 


ſouth end of the Channel are equal, as well as of 


the north end of it. It is therefore impoſſible to 


conceive that it is the current ſetting into St. 
George's Channel from the ſouth, that is“ the 


cauſe of ſo many ſhips (in coming from the weſt- 
ward, and bound up the Engliſh Channel) falling 
„ : to 
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to the northward of their - intended- oourſe, rid 
being loſt upon the rocks of Scilly. Neither is it 
to be ſuppoſed that any ſeaman will attempt to 
make Scilly in the night-time, with his ſhip cloſe 
hauled with the wind, and a heavy ſea from the 
fouthward. We are therefoge obliged to look for 
ſome other cauſe; and if we ſuppoſe that after 
ſoundings have been ſtruck, or that after the lon- 
gitude has been run down, ſo that it appears ne- 
ceſſary to ſtcer a courſe for the Channel, ſay from 
the latitude of 49* 30”, or 49 45” N. and longt- 
tude of 15®, or14* W. with a fair wind; if two 
points be only allowed for the variation, the ſhip 
will certainly fall upon Scilly, or to the northward 
of it ; becauſe the variation allowed in that part 
of the ſeas ought to be nearly two points and a 
half; and I have not a doubt, but that all the 
misfortunes of this ſort that have happened, and 
have been imputed to have been occaſioned by the 
indraught of the current into St. George's Chan- 
nel, have been for want of a ſufficient allowance 
for the variation... 

Ir is not to be aa that 1 accuſe naviga- 
tors in general of neglecting theſe very neceflary 
precautions of making proper allowance for the” 
variation, after having inſerted the preceding Ta- 

bles of obſervations. It is only ſuch as are unqua- 
lified to take an azimuth, or have not a dependence 
upon their own judgments and compaſſes, that 
after they have taken an azimuth or amplitude, 


and r that ; it does not agree with the variation 
laid 


— 


— = 
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laid down in their books, they then impute the dif. 


- ference to ſome error in their obſervation, or their 
compaſs, and make uſe of the variation found in 
their charts, &c. which ought not to be done, 
becauſe it is the variation of the compaſs that their 
ſhip is ſteered by, that ought to be accounted for. 

From all the accidents which happen on account 
of the errors in compaſſes, and the inconvenience 
and time that is neceſſary in taking an azimuth, 
and the impoſſibility of either taking an azimuth 
or an amplitude, when an horizon is not to be 
got, &c. it is clearly evident, that the new 
tables of the variation of the compaſs, and the 
new. invented meridional and azimuth compals, 
and the improvements upon compaſſes in gene- 
ral, which are deſcribed in this Treatiſe, are of 
very great utility and advantage to navigation, 
particularly the meridional and azimuth compaſs, 
which cofts very little more than the common 
azimuth compaſſes at preſent in uſe; as with it a 


true meridian and the variation can be found every | 


minute that the ſun makes his appearance, at firſt 


view, and at any time of the day, without any cal- 


culation whatever. An azimuth or an amplitude 
can alſo be taken with it at any time of the day; 
when the ſun's altitude does not exceed 70. 


The amplitudes are taken with it without making 


any uſe of the horizon. When an horizon. is not 
to be gor, the ſun's altitude may be taken by it 
with tolerable exactneſs; it may be ſaid, with great 
exactneſs, as an error of two minutes can hardly. 

ever 
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ever happen. As the variation can be taken by it 
in any creek or corner of a bay, where the land' 
intervenes with the horizon, in the ſpace of 10 or 
15 ſeconds, and the elevation of all inacceſſible 
mountains, &c. it is therefore far ſuperior to any 


other inſtrument, for ſurveying of coaſts 1 har- 
bours, &c. 


That this inſtrument anſwers for all the purpoſes 
here ſet forth, appears by the following Reports, 
which were made in conſequence of orders (for a 
trial of it) from My Lords Commiſſioners of His 
| . s Board of Admiralty. 


Twvincible, Spithead, 
. March 21, 1794. 
« Sir, ü | 

BE pleaſed to acquaint my Lords Commiſſion- 
ers of the Admiralty, that, agrecable to their 
Lordſhips order, in the abſence of the Hon. Capt. 
Pakenham, I received on board his Majeſty's ſhip. 
Invincible, Mr. Ralph Walker, in order to his 
making trial of a Meridional Compaſs. 

«« The Compaſs anſwered in every reſpect, and aſ- 
certains the variation with the greateſt accuracy at 
any time of the day, as fet forth by. Mr. Walker. 

“ have the Admiral's** directions to fignify his 

opprobation, and to ſay, - he conſiders the Com- 
FIT 6 pals 


* Admiral Macbride, 
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paſs of ſuch importance, that he has ordered one | 


to be made for his own uſe, under the direction of 
the inventor.” 


| « 1 am, 4. Kc. 
15 W. 2 oy 
0 A Copy) 
Pb. Stephens, 2 
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on Frida y che th. — The aimuth D 18 
placed on the deck where the foremoſt binacle 
ſtands, and Walker's compaſs. fanr fert before it, 
on one of the ſmall deal tables. The iron lan- 
tions, or railing of the hatchway, leading to the 4 
wardroom, was diſtant five feet before Walker's” 

compaſs. The difference in the compaſſes was* 
intirely owing to their firuations, which was riet 
proved by frequently exchanging places. | 

On Saturday the 8th. —Situations of the clk 

paſſes were as above; but perceived that Walker's 
compaſs was not correctly ballanced, therefore the 
mean between the two ſides was alleys" 4 

Friday the 20th. Theſe two obſervations could 
not be aſcertained on the compaſs nearer than a 

degree, on account of the ſhip's motion. 

From the above obſervations it appears, that the 
variation obſerved at one view by Walker's com- 
paſs, and that obſerved by the ſhip's compaſs, by. 
the bearing and altitudes, were generally very near 
the ſame. But it is evident, chat the variations 
given by both compaſſes at different times and ſitu- 1 
ations, diſagree very much; whether any part of ; 
this diſagreement may be owing to the time of the - 
day the variations were taken, I cannot take upon 
me to determine; but I am pretty well convinced 
that the quantity and vicinity of iron in moſt tips | 
has an effect in attracting the needle; for it is 
found by experience, that the needle will not al- 
ways point in the ſame direction when placed in 

different parts of the ſhip: alſo, it is . found : 


9 d 5 | that 
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that two ſhips ſteering - the ſame courſe by their 


_ reſpeQive compaſſes will go exactly parallel to each 


other; yet theſe compaſſes, when compared on 
board the ſame ſhip, will agree exactly. 
From theſe circumſtances, I think Walker's 


compaſs peculiarly advantageous to ſhips, by it's 


1590 be table to, 


property of readily aſcertaining at one view the 


variation; and at the ſame time, by comparing 
with the binacle compaſs, dilcovers what errors it 


3 | N. Downie, Maſter, 
(A Copy.) : 
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RESPECT! Ne 
SURVEYING or LANDS. 


3 
. 


A LTHOUGH the intention of writing this 


| Treatiſe was only with a view to the im- 
provement in oth. ma ; yet, before I leave the 


ſubject, I think it is a duty that I owe to my 


country, but more particularly to Jamaica, and 
the Weſt-India iſlands, to point out what ad van- 
tage this improvement in compaſſes may be of, 


reſpecting the ſurveying of lands, and fixing the 
boundaries of eſtates and 1 new ſettlements: in all our 


colonies. 


Having taken notice that the variation of the 
| dial has been continually changing in all parts 


of the world, and from the obſervations which are 


inſerted, it appears that that change 1s from the 
eaſt, or that all the lines of the different variations 


recede from the eaſt towards the weſt. It has alſo 


been ſhewn, that the change of the variation is 
greateſt in any given ſpace of time in the longitudes 


neareſt to the lines of no variation; of courſe 
1 „ 


— . ——— do mars 


{ 
:| 
| 
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the variation which is caſt, all over the Weſt-India. 

iſlands, that are to the weſt of the line of no vari- 
ation, (which is laid down in the new Tables of 
variation) has been decreaſing ; and if we are to 
judge of the future from the paſt, it will flill con- 
tinue to do ſo, until the line of no variation paſs to 
the weſt of them, and then the variation will be 
weſt, and increaſe at a conſiderable rate, until it 
becomes nearly ſtationary, and then decreaſe again 
with acceleration, until the other line of no varia- 
tion comes to the ſame places, and then the varia- 
tion will again be eaſt. | 

There can be nothing more abſurd than to ſay, 
that the variation has changed ſo much for every 
year for ſo many years paſt, at any one place, be- 
cauſe near to, the lines of no variation this varia- 
tion increaſes and decreaſes a great deal more in a 
degree of longitude, than at longitudes which are 
at equal diſtances from them. 

But if it be required to be known at what rate 
the lines of no variation, change their places, we 
can then anſwer with a comparative degree of cer- 
tainty. By Table V. page 22, it appears that in 

the year 1704, the Atlantic line of no variation 
Pas at about the longitude of 19*W. upon the 
equator, and at this preſent time it is nearly at 490 
W. which,! makes a progreſs to the weſtward of 
Zoe in nĩnety years, or twenty minutes or miles in 
one year. If we look into the new Tables of va- 
| riarion, ye will there find, that in, the latitude of 
wy 9h, or in 8 8 N. . the line of no ge 
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js at about the longitude of 38 W. and if it con- 


tinues to move at the above rate of a degree in 


three years, it will be at Jamaica in the year 1854, 
and after that time the variation will be weſterly. 


By the ſame rule, the variation for any other place 
near the equator * may be found for any other year. 


If it be wanted to be known what the variation 
will be at Jamaica in the year 1824, at the above 


rate of allowing ro“ for thirty years, the variation 


that is 10% to the left-hand of the longitude of 


78 the longitude of Jamaica, or in the common 


angle of meeting for the latitude of 18 N. and 


longitude of 689 W. the variation is g "21 E. for 


the variation at Jamaica at that time. 


| Now as all the lines and boundaries of eſtates in 
the Weſt- India iſlands, and the plats of them re- 
turned into the Offices of Record, have been all 


laid down from the magnetic courſes, without pay= 
ing any reſpect to the true meridian ; it is therefore 


evident that this change in the variation has been 


the cauſe of numberleſs law-ſuits, and the ruin of 
many; and will ſtill continue to be ſo, unleſs the 
Legiſlature interfere, and ne e to this ridicu- 
lous neglect. 15 
This is not a new. remark; Doctor I en a very 


intelligent and philoſophical writer, im his Hiſtory 
of Jes, has made the following obſervation : - 


«A res 


* I ſay near the equator, NY it dass not appear that the 
magnetic poles, with the ends of the lines of no variation, 


which are in high latitudes, changetheir places with the ſame | 


uniform . that they do there, 
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A regular attention to the courſe of this varia 
tion is of the utmoſt importance alſo to landed pro- 
perty in this iſland, in regard to the true fixing of 
boundaries; their uncertainty having been a con- 
ſtant ſource of diſpute and litigation, ever ſince the 
iſland was firſt ſettled. Formerly, ſurveys were 


merely imaginary, ſo that it is but of late years 


that our ſurveyors have been conſtrained by mere 

dint of penal laws; to make actual ſurveys. If we 
ſuppoſe an actual ſurvey made, and the lines duly 
marked on earth, or on trees, in order for a patent 
purſuant to the diagram returned, and that a diſ- 
pute concerning the fixings on all ſides ſhould hap- 
pen five'or ſix years afterwards, it is highly proba- 
ble that, on the faireſt re-ſurvey, a moſt material 

difference will be found, if the firft ſurveyor has 
not allowed for the variation of the needle, - but has 
taken the magnetic meridian for his guide; or if he 
has made an allowance, but the ſubſequent ſurveyor 
ſhould not do the like, a conſiderable alteration 

may be made to the boundary in the courſe of a 

few years, and the ſite of the plat varied, both 

with reſpect to it's eaſtern and weſtern lines. The 
_  effeft has undoubredly happened in a multitude of 
examples, ſince few ſurveyors here advert to it, or 
make any ſpecification of it, either on the original 
diagram, or on a re-ſurvey. 

« This is ſufficient to ſhew what an iced uſe 
ve make here of the term boundary, which, inſtead 
of being rendered ſo uncertain by the omiſſion of 
OW. the one 0 or deftruction of marked 

| trees, 


* 
— 
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trees, and other cauſes, - ought to be perfectly 


diſtinct and obvious, ſo as to be aſcertained N 
the view on. ; 


It is needleſs to od: ah many e | 


which may ſpring from this irregulariry, to the 


vexation and diſturbance of the poorer ſettlers, who 
are ill able to conteſt their location with a graſping, | 


litigious, and opulent neighbour. - 


For puttinga ſtop to ſuch injuſtice, the Legitla. 
ture cannot interpoſe too ſtrictly; and, next to 


regulating the qualifications, duties, and proceed- 


ings of every ſworn ſurveyor belonging to the 


ifland, it might, perhaps, be attended with very 


happy effects, if every proprietor of land, or his 
agent, ſhould be obliged by law to make an annual 


perambulation round his lines, on a certain day to 


be fixed by the law, in that ſeaſon of the year 


which has uſually been experienced the drieſt and 


moſt convenient for the purpole, in each reſpective 
pariſh. By this eaſy method the marks might be 
conſtantly preſerved or renewed, as they are in 


England, where this is the cuſtomary practice for 
aſcertaining the bounds of pariſhes, manors; &c. 
Re-ſurveys would become ee de and 1 


expenſive law-ſuits be prevented.“ 
If we look into the laws of Jamaica, we will 
there find, that many endeavours of the Legiſlature 


of that iſland have been exerted to make the boun- 
daries of landed property more permanent and ſe- 
* nd to eee to . their 


2 4 we 4 . 


1 Long 8 Hiſtory of 1 book i Ui, ai vii. Page 673. 
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duty; faithfully, as willappear by the: following, ex. 
| The firſt 1 at _ regulating e 
2 85 . Be it enacted by the Governor, Council, 
Gan, v. and Aſſembly, and it is hereby enacted 
by! the authority of the ſame, That no perſon what 
ſoeyer, ſhall-preſume. to act or perform the office or 
employment of a. ſurveyor-general within this 
iſland, before he hath given good and ſufficiennt 
ſecurity in the ſum of four thouſand pounds current 
money of. this. iſland, for the juſt and faithful per- 
foxmance of his office and truſt, according to the 
duty of his ſaid office and employment; : and that 
the bonds of ſecurity be. carefully, kept and recorded 
in the ſecretary s office; and upon any damages 
receiyed by any perſon from the ſaid ſurveyor;: or 
any.deputed.under him, in the negligent or corrupt 
performance. of his or their ſurveys, das 
plication thereon. made to the Governor, the ſaid 
bond ſhall be put in ſuit, and: due recovery thereon 
mage fe for ſuch e as mrs ſhall . to have”. 
received, &c. 455 6112 


Ihe ſecond bee a0 ee further Greig 
and regulating the proceedings of ſurveyors:- j 
N Forafmuch as it! hath! been. öußg be- 


35 Chg. 1 


ee, experience, that the act intitled, “ An 
act for —————— hakh 1 not ee . 44 4 
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trult repoſed in them, to the damage of his Ma- 
jeſty, and alſo of his liege people of this iſland, an 4 
which in ſome caſes may tend to the utter ruin of 


many of his good ſubjects: For prevention where- 


of, Be it enafted by the Governor, Conncil, and Af. 
ſembly, and it is hereby enacted '4nd ordained by the” 
authority of the ſame, That no furveyor whatfoever ' 
preſume to deliver any plat, whereby any parcel” 
of land ſhall paſs the broad ſeal of this iſland, _ | 


fore he hath himfelf, in his own perſon, actually 
ſurveyed and meaſured the faid land on every ſide 
thereof, where it is-acceſſible and poffible to be 


done; and hath alſo ſeen the lines fairly made, and 
the corner trees marked with the firſt letters of his 
name and ſurname, expreſſed in the order; 
and that the ſaid plat ſliall truly reprefent the 


reſpective parcels of land, with their true bounds 


and bearings, and expreſſing the ſort of wood every 


corner tree is of, with the alphabetical marks afore= 

ſaid; and alſo infert the ſcale of the ſame, either 

drawn or expreſſed therein, under the penalty of 
fifty pounds for every ſuch default. 


The third is,—An act for further quieting mw | 


ſeſſions, and regulating re-ſurveys. i! 


4.9. 92> Whereas nothing can tend more to encou- 


S rage the ſettling of this iſland, than the 
quieting ſuch perſons who are already ſettled, or 
ſhall hereafter ſettle in the ſame, in the poſſeſſion 
of their landed eftates : And whereas the ſeveral 


acts hitherto made for that purpoſe have not proved 


elteckual. and. many expenſive and vexatious ſuits 
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at law and equity, have been already, and hereafter . 
may be commenced, by reaſon of the uncertainty 
of the lines. and boundaries, WE... ü 
II. And for the better aſcertaining the bounds. 
of all lands which ſhall be hereafter diſputed, and. 

| for preventing the evil practices of ſurveyors, 
hereby ſo many vexatious and expenſive ſuits 
may be commenced and ſupported, Be it further 
enacted by the authority aforeſaid, That whenever 
any law- ſuit ſhall hereafter be brought for lands, 

where the boundaries ſhall be diſputed, the judges, 
before whom the ſame ſhall ariſe, ſhall adjudge the 
real run and marked lines, which are proved before 
them to be the real original run and marked lines, 
or ſuch that have been deemed, reputed, or taken 
to be the marked lines for the ſpace of ten years laſt 
paſt, to be the true boundaries of the land in diſ- 
gute; or-: where the real original run lines cannot 
be proved, that they ſhall adjudge and derermine 
by ſuch lines as ſhall beſt anſwer the courſe and 
diſtance of the original plat or patent for ſuch: 
lands; provided the fame be made by a lawful fur-; 

veyor-or ſurveyors, duly ſworn to do juſtice in that 
behalf, and the plat and field-work thereof be an- 
nexed;-ſfigned, and atteſted by the ſaid ſurveyor or 
ſurveyors; and that the record of ſuch plat, that 
_ ſhall hereafter be made in manner. aforeſaid, and: 
duly, recorded in the Clerk of the Patents? Office, 
ſhall be binding: and concluſive to all parties, and 
be ſufficient ate to e the 1 of the 
. in Ir 234 3 pPoſſeſſor 
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poſſeſſor to all the lands within the lincs of. che ſaid 
re- ſurvey plat. ” TI. 
From the preceding extracts it appears, that a 
reform reſpecting the ſurveying of land, the re 
turing of plats, and regulating and conſtraining 
ſurveyors to perform their duty with fidelity, was 
found to be neceſſary at an early period; and the 
number of laws that have been made from time to | 
time, ſubſequent to the 35 Cha. II. for that pur= = 
poſe, all ſhew that there is ſtill ſomething wanting 
for fixing the boundaries of landed property in the 
colonies, upon a permanent and ſure footing; 
and although all the acts of the Aſſembly of Jaa. 
maica, reſpecting the above purpoſes, have been 
3 made with the beſt intention, yet in reality they 
are in themſelves, and ought to be intitled, “Acts | 9 
for the encouragement of litigation, the oppreſſi on 1 
of the poorer ſettlers, and for the benefit and emo- . 1 
lument of ſurveyors, &c.“ becauſe by them it is i 
enacted, that © where the real original run-lines 5 f 
cannot be proved, they (the judges) ſhall ad- 19 
judge and determine by ſuch lines as | ſhall beſt f 
anſwer the courſe and diſtance of the original 
plat or patent for ſuch lands, &c. &c. 
Suppoſe plaſe 7 to repreſent the ſeveral runs of | 
land, viz. HI K LM and N, or Bayly's Bank, | T9 
all patented in the year 1790, and taking their 1 
original calling from Granate Rock to the north- 
ward, and butting and bounding upon one ano- 


ther as is repreſented by the plain black lines. 
E e 2 | . 
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The plate alſo repreſents the, runs, A; B, c. 
D, E, F, and G, or Grant's Glen, all patented 
in the year, 1792, and taking their original cal. 
ling from Hog Hole to the ſouthward, and but- 


ting and bounding upon one another, as is re- 


preſented by their plain black lines; except the 


run G, or Grant's Glen, which 1 is alſo bounded. 


on the weſt by Bayly's Bank. | 

Theſe different parce]s of land being all runout, 
their lines marked, and the patents and plates 
(which are all laid down from the magnetic me- 
ridian) annexed thereto, and properly recorded as 


directed by law; in the courſe of ſixty years, or in the 


year 18 54, all the mark trees of theſe runs may be 
either cut down, or dead; ſo that about that time, 
if the proprietor of the run of G, or Grant's 
Glen, have occaſion. to ſettle and cultivate it, he 


will be obliged to reſort to the plats in office on 


record, before he can find his land; and having 
done ſo, is obliged to ſet out from Hog Hole 


with the different bearings and diſtances which 


are found upon record; and as at that time the 
true and magnetic meridians may coincide, or 
the compaſs be without any variation, it is evident 


that the traverſe of the whole of the plats A, B, 


C, D, E, F, and G, will be as is repreſented by 
the dotted lines, and Grant's Glen will then be 


taken poſſeſſion of within the dotted and ſcratch 
lines g, g. 85 & 
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In the year 1860, the proprietor of the run of 
land N, or Bayly's Bank, may alſo have occaſion 
ro cultivate it, and for the above reaſons obliged | 


to traverſe from Granate Rock to the north ward, 


which traverſes are repreſented by the ſcratched 
lines, and the run of Bayly's Bank will be found 
to intirely cover the run of Grant's Glen, as is | 
deſcribed bythe ſcratch and dotted lines g. g, g. g. 
It is not to be ſuppoſed that the proprietor ot 
Bayly's Bank, or that any man will ramely give 
up his property ; and yet the lands in diſpute are 


in the legal poſſeſſion of the proprietor of Grant' 8 


Glen, I ſay, legal poſſeſſion, becauſe it is enac- 
ted that © where the real original run- lines can- 
not be proved, they (the judges) thall ad- 
judge and determine by ſuch lines as ſhall beſt - 
anſwer the courſe and diſtance of the original 
plat or patent for ſuch lands, provided the ſame 
be made by a lawful ſurveyor or ſurveyors, duly 
ſworn to do juſtice in that behalf ; and the plat. 
and field-work thereof be annexed, figned, and 
atteſted by the ſaid ſurveyor or ſurveyors, and that 
the record of ſuch plat, that ſhall hereafter be 
made in manner aforeſaid, and duly recorded in 
he Clerk of the Patents“ Office, ſhall be binding 
and concluſive to all parties, and be ſufficient evi- 
| dence to determine the right of the poſſeſſor to 
all the lands within the lines of the my rere 
plat.” 

By the ſame laws, the proprietor of Bayly's 
Bank is allo legally intitled to the lands, becauſe 
. ; It 
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it exactly eee ch the bearings 1255 diſ- 
tances of his original patent and plat. thereunto 
annexed, his patent being alſo prior to the patent 
of the run of Grant's Glen, and the Proprietor of 
Grant's Glen being in poſſeſſion only fix years, 
does not do away the right of the proprietor of 
| Boyle" s Bank. | 12 
If the proprietors of theſe runs. of lands ſhould 
18 happen to be rich, and have the ſame diſpo- | 
ſition and itch for litigation, that ſome people 
have at preſent, theſe runs of lands would produce 5 
a very fine and plentiful harveſt for a whole ge- 
| neration of ſurveyors and lawyers. But which of 
the proprietors ought to have the land, we will 
leave for the determination of the judges. One 
thing is certain, that they cannot return to their 
original runs, becauſe all the lands around them 
are ſuppoſed to have been patented about theyear 
18 50, and occupied from that time, which will 
eſtabliſh a good and ſufficient right to the poſ- 
ſeſſors of them. a b 
| From what has been faid, ; it is clear that the 
: preſent laws now 1n force in our colc 1ics are very 
_ defective,and leave a very wide opening for liti- 
. gation, and the oppreſſion of the poor, by their 
üll- diſpoſed and rich neighbours. 18 
It ought therefore to be enacted, that in folwrd 
| all patents, plats,. ſurveys, and re-ſurveys, which 
_ ſhall be done and executed, ſhall ſpecify the true 
.. courſe, and be laid down from the true meridian, 
| | accounting 
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* 


Ang.. 223 


accounting for the variation of the compaſs, 
whatever it may be at any place and time. Suppoſe 
the variation of the needle of the compaſs be found 
to be 6% E. at any one place, it ' ought to be al- 
lowed for upon each courſe that is to ſay, if a 
courſe be N. 6 W. by the compaſs, it ought to 
be ſet down N. If a courſe be N. 25 E. by the 
compaſs, it ought to be ſet down N. 31 E. If a 
courſe ſhall be S. 10 E. it ought to be fer down 
S. 4 E. and ſo on of every other courſe, by the 
compaſs, always allowing for the variation: ſo 
that in any future period, whatever the variation 
of the needle of the compaſs may be changed to, 
reference being always had to the true meridian, 
the patents and plats on record in office, with 
a courſes, &c. will always be found to agree 
with the lines upon earth, which is not the caſe 
at preſent, the courſes being all laid. down from 
the magnetic meridian, which is always chang- 
Are, | 2 6 | 
It ought alſo to be 110 5 a law, lia the pro- 
prietors of all lands in our colonies, whether un- 
der cultivation or otherwiſe, ſhall be obliged to 
have the true courſes of the lines of every run or 
parcel of land that they are poſſeſſed of, aſcer- 
tained and put upon record upon the margin of. 
their original patents and plats ! in the ee of 
che Patents' Office, | 
If the true meridian be taken at (vie particu- 
* corner of a run of, land, it will ſhew the true 
| courſes of two of the lines, and all the other lines 
that 


* 
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that ſurround the run will differ the ſame from 
their true courſes, and will alſo ſhew the quan- 
tity of the variation of the needle of the eee 
at the time the lines were run. | 
Suppoſe a ſquare run of land, the lines of 
whichare deſcribed by the patent and plat on re- 
cord i in office, to be north and ſouth, and eaſt and 
weſt; ifa a true meridian be found at any one cor- 
ner of it, and the north and ſouth line be found 
to differ N. E. and S. W. it is evident that all 
the other lines differ as much from their true 
courſes. 
Me: is a fact, that the lines of all lands which ; 
have been patented i in the iſland of Jamaica, and 
run and marked before the year 1750, all differ 
5 (and upwards, in proportion to the length of 
time they have been run, before the year 1750, } 
from their rrue courſes. 

It may be objected, that i it is unneceſſary to eſta- 
bliſh the true courſes of the lines of old runs of 
land, becauſe they' are in general all and. 
well known upon earth. But it is well known to 
every one that is acquainted with the iflands in 
the Weſt Indies, particularly Jamaica, that the 
back parts and out-ſkirts of the ſettlements are in 
general allotted for proviſion grounds; and the 
riegroes ſeldom continue to plant long upon one 
ſpot, but move from place to place for the bene- 
fit of new ſoil, and the grounds that they leave 
grow up into ruinate, as it is commonly called, or 
| _ into OE" the marked trees being 

either 
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either cut down or burnt by the fires in clearing 
theſe grounds ; ſo that the lines are very often rot 
to be found, and recourſe muſt be had to the cour- 
ſes of the patent and plat upon record in the office; 
but as the variation may have, or may be changed 
ſince the time that the lines were rug, and if the 
adjoining run takes it's calling from a different 
quarter from the other, ſuch as the one from Gra- 
nate Rock, and the other from Hog Hole, each of 
theſe runs will apparently treſpaſs upon the other, 
and a law-ſuit may be the conſequence. If one of 
the parties be rich, and the other poor, the poor 
man muſt ſubmit to give up his property, although 
his houſe and the molt valuable part of his pro- 
perty may be upon the very ſpot in diſpute, becauſe 
he is unable to. bear the PORE Of defending or 
recovering it. | | | 
k - 
The expence of recovering or defending ps ſmalleſt 
quantity of land in Jamaica, does not colt leſs than five or 
ſix hundred pounds, and ſometimes as many thouſands, That 
the ſmall ſettlers may not be ſubject to ſuch oppreſſion, it 
ought to be made a law, that all diſputes which may ariſe 
concerning the fixing of lines and boundaries of properties 
(in Jamaica, or any of our colonies) ſhall be decided by ar- 
bitration, with leave of appeal. The arbitrators ought to be 
qualified to examine all ſuch evidence upon oath, as ſhall be 
brought before them. That the clerk of the peace for the 
pariſh where the property in diſpute lies, ſhall be obliged to 
attend the arbitrators, and take down the evidence, with 


their determination, with every other matter relative there- 
to; and tranſmit the whole of the proceedings to the clerk of 


| the 
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It may at firſt be ſuppoſed, that the obtaining 
the true courſes of the lines of the different proper- 
ties would be attended with a heavy expence; but 
that by no means can be the caſe, becauſe with 

the meridional confpafs which I have conſtructed 
the true merfian can be aſcertained upon any line 
or corner of a run of land in the ſpace of one mi- 
nute, if the ſun is to be ſeen; and having got the 
true courſe of one or two of the lines, whatever the 
courſe ſpecified in the patent and plat in office dif- 
fers from the true courſe found, ought to be al- 
lowed to all the other lines of the run, and the true 
courſes of the whole of the lines recorded upon 
the margin of the original patent in the CR of 
the Patents' Office. 


the court's office, to be put upon record, and ſuch record, 
ſhall be a bar againſt the parties, their heirs, &c. If any one 
of the parties diſſent from the award of the arbitrators, he 
ſhall ſignify the ſame to the clerk of the peace at the time 
that the award 1s made kaown to him, and be obliged to bring 
his action the enſuing grand court after ſuch determination, 
but ſhall not be permitted to produce any other evidence but 
ſuch as he produced to the arbitrators. The good effects of 
ſuch a regulation are obvious; as every encouragement and 
protection ought to be given to ſmall ſettlers, they being con- 

{ant refidenters upon their properties, and conſequently the 


preſervers of internal tranquillity, and defenders of their 
country. | 
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